Control Room Is Show Window 
For Modernized Refinery—p. 45 
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Beauty and utility have been com- 
bined in the new TP design. These 
Top Performance Towers, embody- 
ing new but proven advancements 
in water cooling design, result in 
lower installation and operating 
costs, and assure guaranteed per- 


formance. 


HUDSON ENGINEERING CORPORATION 


FAIRVIEW STATION HOUSTON, TEXAS 
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is the foundation for 


tomorrow’s antiknock compounds 


Always looking for something 


better. Twenty-six yearsof con- 


= 


tinuous research has enabled 


Ethyl to develop antiknock 
compounds which have paral- 


S 
bw 


leled the progress in both the 
automotive and petroleum in- 
dustries. In the past, Ethy! re- 
search has resulted in five major 
improvements in “Ethyl” fluid. 


And this continuous research is 


the foundation for future 
“Ethyl” antiknock compounds 
of even greater value to the 
automotive and petroleum in- 


dustries. 


*E 26 is Ethyl’s twenty-six years of experience 
in providing a complete antiknock service. 


ETHYL CORPORATION, Carysier Bidg., New York 17, Y. 


Products sold under the “ETHYL trade-mark: Antiknockh Compounds. Salt Cake. . Ethylene Dichioride. . Sodium Metallic Chiorine (liquid)... OW Soluble Dye Benzene Hexachioride (technical) 
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EVAPORATION THE ENEMY 
oF CONSERVATION 


The Wiggins Dry Seal Gasholder shown above at the right, interconnected to six storage tanks 
is enabling a prominent oil company to turn vapor losses into profits. Today — more than ever 
before — this is both a patriotic and economic necessity. 

A new booklet “Wiggins Vapor Balancing Systems” is now 
available. It describes and illustrates many exclusive Wiggins design 
and construction features of both the Wiggins Lifter Roof and the 
Wiggins Dry Seal Gasholder. 

Charts of various types of evaporation losses, a graph and “Pay-Out 
Analysis” table should prove valuable to every executive and engineer 
responsible for the efficient storage of products subject to evaporation 


losses. Write for a personal copy today. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET, CHICAGO 90, ILLINOIS 


BRANCH OFFICES: NewYork © Washington, DC © Cleveland © Buffalo © Pittsburgh © St. Lewis 
New Orieans © Tulsa © Dallas © Houston © Seattle © Los Angeles © San Francisce 


WESTERN STATES Comolidated Corp —Western Pipe Steet Co. of Los Angeies—Son Francine @ 
SOUTHERN STATES Wyott Mere! Works, — Gotten, Hanes | 
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To obtain more data on advertis pade 


PROGRESS! in “The Heart of 


the Refinery” 


atmospheric-vacuum topping unit at Gulf 


This 32,000 barrel combination 


Refining Company's Toledo, Ohio, refinery 
produces light and middle distillates 
as well as high quality catalytic cracking 


feed stock from sweet or sour crudes. 


Wartime experience demonstrated the 
necessity for independent primary 
distillation facilities to maintain refinery 
balance when processing varying crudes. 
Hence this is the fourth two-stage unit 
which Badger has completed for Gulf’s 
post-war program. All were engineered 


for wide flexibility in operation and with 


corrosion protection as determined by the 
economic balance between installation 


and maintenance costs. 


BADGER SONS CO. - Est. 18.41 


A SUBSIDIARY OF STONE Inc. 
14 NEW YORK PARIS + LONDON 
eum, 
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Atl right is the Chemico fleld office ot 
Muscle Shoals where nitrate wos pro- 
duced during Werld War |. Above is 
the Construction Administration Area 


of the Jeyhewk Ordnance Works, o 
Chemice World War I! project 


is the surest standard by which to test™ «uv» 


CERTAINLY George 


stick of eXperience can be used to evaluate 


Washington's yard 
a business organization surest 


standard”, in faet, when you entrust re- 
sponsibility for the design and construction 
of a heavy chemical plant 

Chemico is long on this valuable exper: 
ence. Its record of building profitable plants 
goes back to 19L4 Chemico plaved a vital 
role in two workd wars anled the develop- 
ment and expansion of industry throughout 
the world in tunes of peace 

During the past 46 vears, Chemico has 
pioneered m the le velopment ol new and 


improved processes for the reeoveryv and 


produc tron of sulfur acul and the produe- 


tion of nitrie acid, svathetic 


loday, 


enjoys an international reputation in the 


other heavy chemicals 


Chemico 
field of chemical plant design. 

This broad experience is the basie reason 
why Chemico-built plants deliver their full 
capacity year in and year out... why they 
operate at high efficiency with a minimum 
Manpower requirement . why thev have 
proved to be profitable investments. 
to build 


chemical plant or remodel an old one, en- 


If you are planning a heavy 
trust the project to Chemieo—the firm with 


the widest and longest experience 


Typical Chemico Undertakings 


PLANTS FOR PRODUCTION OF 


SYNTHETIC AMMONIA 
SYNTHETIC METHANGI 
POL BLE SUPERPHOSPHATE 
AMMONIUM PHOSPHATE 
AMMONIUM SULPATE 
AMMONIUM NITRATE 
CALCIUM NITRATE 
FORMALIN 


PLANTS FOR 
PRODUCTION, CONCENTRATION AND 
RECOVERY OF 


HYDROCHLORIC 
NITRIC ACID 

PHOSPHORIC ACID 
SULFURIC ACID 


AcID 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID CO 


380 FIFTH AVENUE 


ROPTAN TE 


EMPIRE STATE BLDG 


CYANAMID FRODUCT re 
PUROPEAN 
HYDRO NITRO 5. 8 Qt 


CABLES 


fata « 


Al DU CHEVAL BLANG 


m advert 


)MPANY 


NEW YORK 1,N.Y 


HAM HOUSE 4 ASTOR PLA 


NSEE OF N. £.C. PROCESS 


ENEVA, SWITZERLAND 


CHEMICONST 


PETROLEUM 


Chemico plants are 
profitable investments 


PROCESSING, January, 1950 


y me - 
_ 
A é 
> ty 
6 To obtam more (HE ised) products see page SO 


What's 


EXPANSION 


Standard Oil Co. (Ohio) has awarded engineering 
design and construction contract to Bechtel Corp. 
for converting its Houdry cracking unit at Cleveland 
to the Thermofor (moving bed) process. Feed prep- 
aration and gas recovery sections of existing installa 
tion will be used essentially as is, with Houdry 
catalytic section being ind replaced with 
Scheduled completion 


scrappe d 
new TCC reactor-regenerator 
is Nov. 1, 1950. 


Stancal Asphalt & Bitumuls Co. wil! build an asphalt 
plant at Point Wells, 
begin as soon as designs are completed and contracts 


Wash., with construction to 


let. Plant will have a modern vacuum distillation 
unit, office building, insulated storage tanks and com- 
plete shipping facilities. Crude will come from Cali- 
fornia by tanker. 


Standard Oil Co. (Ohio) is almost doubling capacity 
of its lithographed can factory at Cleveland to handle 
its own needs as well as producing cans for other 
companies. Work will be completed by the end of 
1950, cost $500,000 and enable Sohio to handle in- 
creased flow of products from its new solvent lube 
plant at Lima, now under construction. 


Petroleum Specialities, Inc. is considering installa- 
tion of a 3000 b/d catalytic cracking unit at its Flat 
Rock, Mich., plant. Erection of 30,000 bbls. of new 
tankage has just been completed there by Hammond 
Iron Works. 


Shell Oil of Canada was reported in the Octobur 
What's Happening (pg. 1063) to be installing a ‘“‘modi- 
fied UOP Fluid catalytic cracking” unit at its Mont- 
real, Quebec, refinery. Shell has since called our 
attention to the fact that the unit was designed 
entirely by Shell Oil Co. engineers, and that the in 
ference that the basic design was the UOP type unit 
is not the case. Shell explains that there “is a simi 
larity between them in that both have two vessels 
supported by a common skirt,” although UOP sup 
ports the reactor above the regenerator, and Shell 
supports the stripper above the reactor 


COMPLETIONS 


Carthage Hydrocol expects to start preliminary 
runs in January at its Brownsville 
thesis plant, 


Texas, gas syn- 
making gasoline from natural gas. 


Important Current News Summarized for Refiners 


Similarly nearly ready to go are Stanolind Oil & 
Gas Co.'s crude chemicals refinery and U. S. Indus- 
trial Chemicals Co.'s plant, which will separate and 
purify the synthetic chemical byproducts from the 
gas synthesis plant. 


Skelly Oil Co.'s new Fluid cracking unit is un 
dergoing test runs at El! Dorado, Kans., and crude 
unit construction still is under way. Completion of 


the $10-million project will not be until April. 


Freedom-Valvoline Oil Co.’s new filter plant at the 
Freedom, Pa., refinery has | 
doubling capacity of the 
viously completed facilities 


een completed, more than 
filtering facilities. Pre- 
include distillation and 
dewaxing capacity increase, new canning machinery 


shipping facilities and storage. 


MARKETS, PRICES 


Winter trends finally were felt in December oil 
markets, but the squeeze on the refiner between 
crude and products prices continued as strong as 
ever. As heavy fuel prices tended upward, gasoline 
softened. Meanwhile, No. 2 fuel demand was not 
fully up to expectations because of warmer than 
normal weather throughout most of the nation, 

Most refiners eyed distillate fuel oils as possible 
trouble spots pricewise if the weather doesn't turn 
substantially colder. There was a lot of No. 2 fuel 
to be sold between the end of 1949 and Mar. 1, 1950 


Crude prices continued shaky in most areas and 
made for cautious buying all along the line. Spot 
crude oil offerings found few eager buyers “except 


at “off prices.” Some of the crudes available were 
high gravity and sweet. There was one lot of 300,000 
bbls. of “Ranger Type” 40 gravity Texas crude sold 
by Premier Oil & Refining Co. at “20c under the 
posted price.” Current postings of most large buyers 
in that area are $2.65 for 40 gravity oil. 

Ohio Oil Co. reduced its posted price for Byron and 
Garland, Wyo., crude oil 15¢ per bbl. to $1.50, and 
also cut back its posting for Oregon Basin, Wyo. 
crude 25c to $1.40 per bbl., effective Dec. 20. The 
company said “refinery yield from these heavy high 
sulfur crudes, except in the most modern cracking 
facilities, constitutes 60-65°7 heavy fuel oil.” 

Contrary to the trend, there was a boost in Penna. 
Grade crude prices touched off on Dec, 12 by a 14¢ 
per bbl. general advance in that district by the Joseph 


information on these pages ts obtained through the nation-wide news coverage services of PLATT’S OILGRAM News 
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What's Happening! 


Seep Purchasing Agency of South Penn Oil Co. The 
company's new price for Bradford-Allegany, National 
Transit and Tiona Sheffield crude was $3.54 per bbl. 


Main developments in products were a sharp rise in 
heavy fuel demand in the Midwest and for kerosine 
at the Gulf. There were some increases in demand 
for distillates, but in most instances not enough to 
suit some refiners with substantial storage. 

Advances in heavy fuel prices, generally about 
10c per bbl, occurred in the Midwest, the Chicago 
district and some of the lake-ports. Prices for dis- 
tillate fuels were up on the lows in the Midwest, In 
some instances in amounts ranging from 0.125 to 
0.25¢ per gal. On the other hand, No. 2 fuel barge 
price at New York was off 0.2 to Se per gal., and 
harbor traders said they foresaw no buoyancy In 
New York fuel oil prices until a real session of cold 
weather set in 


Gasoline prices softened in most areas. Gulf cargo 
prices were down an average of 0.375¢ during thé 
month. Regular-grade, 83 octane Research was quoted 
it prices ranging upward from 9.375c; 90 octane Re 
search premium from 10.375 

Socony-Vacuum Oil Co. lowered its gasoline tan: 
wagon prices in amount ranging from 0.1 to O.c« 
per gal. at 12 principal points in New York and New 
England, effective Dec. 16. Company said supply 
ard demand were two main factors motivating its 
reductions 

Esso Standard Oil Co. reduced its cargo sched- 
ule for aviation gasoline at the Gulf on Dec. 27. Top 
grade 115/145 was cut 0.75c per gal. to 17.25c; other 


grades were cut 0.25¢ 


Other price highlights in December: Wax prices 
were relatively firm, particularly scale, One major 
said he was contemplating new year increare in his 
domestic and export quotations LP-Gas prices were 
up generally 0.5¢ in the Southwest; New York and 
Philadelphia propane prices were up 0.25 to 6.25¢ 
Solvent refined lubricating prices continued easy in 
the Southwest In the Penna. refining district, the 
l4e crude rise had no immediate upward effect: on 


prices for neutrals or bright stock 


SYNTHETICS 


Joint coal-to-gasoline pilot plant operated for part 
13 months by Standard Oi! Development Co. and 
Pittsburgh Consolidation Coal Co. at Library, Pa 
was closed Jan. 6. Plant had been testing fluidized 
solids technique for converting coal to gasolin 

In explaining the move, Standard pointed to “the 
return of a more nearly normal increase in oil 4d 
mand” and “greatly increased world petroleum sup 
plies, is indicating that “the need for converting 
coal to oil is not pressing, thus allowing time for 
further baric small-scale research 
Pitteburgeh Corsolidation, on the other hand, as- 


sailed the United Mine Workers at length for tactics 
which place “in jeopardy every new development 
using coal as the raw material.” “No sane person,” 
company president declared, “would dream of in- 
vesting great sums of money in a venture which 
was tied to coal as a raw material when the future 
cost is so indefinite and the supply of coal so un- 
reliable 

Engineers of both firms will continue to work 
over the mass of data collected during the pilot plant 
operations, and Pittsburgh Consolidation has in- 
dicated it may give considerable attention to natural 


gas synthesis. 


Direct mining costs for oil-shale were cut to 29.2 
per ton during the latest test conducted at its ex- 


perimental mine near Rifle, Colo., according to the 


Bureau of Mines. Test period ran from Sept. 7 
through Oct. 4, and cost figure is considera! ly below 
direct cost of 49.7¢ per ton during first run in Sept 
1948. Cost figures do not include depreciation and 


overhead 


TRANSITION 


The Texas Co. is dismantling its San Antonio re- 
finery and converting the site into marketing facil- 
ities. Usable equipment is being distributed to other 
company plants. 


Atlas Processing Co. has been formed to operate 
the Atlas refinery and pipe line interests, eflective 
Jan. 1, 1950. New owners are Chicago Corp., Car- 
thage Corp., United: Gas Pipe Line Co. and Triangl 
Refining Co.; reported purchase price was $1,300,000 
Refinery has 12,000 b/d capacity. 


Freedom-Valvoline Oil Co. has been sold to Ashland 
Oil & Refining Co. Freedom-Valvoline has a 4,000 b/d 
plant at Freedom, Pa., which includes 1,000 b-d of 
thermal cracking capacity. 


MISCELLANY 


The Ranney horizontal drilling process, originally 
developed by Leo Ranney as an oil producing method 
is back in the news. The newly-created Horizontal 
Underground Drilling, Inc., and Ground Water, In¢ 
recently announced they had obtained control of the 
process and were undertaking a world-wide scale of 


operations 


Independent Refiners Assn. of America has been 
organized by refiners in 25 states to act as a spokes- 
man for the independents. Headquarters are in Hous- 
ton and temporary chairman is Harry Leyerdecker, 
vice president of Eastern States Petroleum Co 
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M440 Recording Liquid Level Controller M-40 Recording Steam Flow / Water Flow Pneumaticset Ratio Controller 


This new standard of simplicity and de- 
pendability in boiler feed water control is 
made possible by two Foxboro Instruments, 
the M-40 Recording Steam Flow/ Water Flow 
Pneumaticset Ratio Controller and the M-40 
Recording Level Controller. The flexibility of 
Pneumaticset is outstanding . . . making the 
following combinations available almost in- 
stantly: (a) full automatic—steam flow/ 
water flow ratio controlled, with ratio set by 
level; ( b ) semi-automatic—steam flow/ water 
flow ratio controlled, with ratio set by hand; 
(c) remote manual—feed water valve man- 
ually positioned from instrument. 


3-Element Control for 
Boiler Feed Water with 
ONLY 2 INSTRUMENTS... 
NO AVERAGING RELAYS 


Here’s an opportunity to simplify boiler feed 


water control .. . and make it more depend- 
able too. With this Foxboro system on a boiler 
a of high steaming rate and low drum capacity, 
you get all the advantages of 3-element con- 
trol, plus ratio-setting automatically adjusted 


Engineering data are available to help you 


by boiler water level. Ratio setting is undis- 
turbed by the temporary effect of “swell” or 
“shrink” caused by sudden load changes. 


check and compare this system. Write The 
Foxboro Company, 74 Neponset Avenue, 
Foxboro, Mass., U.S. A. 


THESE M-40 FEATURES INSURE UNUSUAL RELIABILITY 


1. Unmatched ease and stability of adjustment 2. Emergenc y-proofed-—— instrument can be dismounted without disturbing 
manual control panel 3. Self-aligning ball linkage-— pinch clip for easy removal 4 Main and sub-assemblies inter- 
changeable with those of other M-40 Controllers 5. Precision-built, inside and out 6. Proportional band setting, 0 to 200, 
either direct or reverse action made by turn of dial 7. Wide range variable reset resistance, 0.1 to 50 minutes, without 


use of needle valves or lengths of capillary tubing 


BOR 


REG. U. S. PAT. OFF. 
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THE MORE THEY WORK — 
THE MORE YOU SAVE 


Suppose you are using a cone-roof tank. “Filling” 
evaporation losses eccur because the incoming liquid 
forces vapor out the vents. There are large “breathing” 
losses too. When the temperature rises, the air-vapor 
mixture in the tank expands and some of it escapes 
through the vents in the roof of the tank 

Now consider a tank equipped with a Horton Double 
Deck Floating Roof. There is no vapor space between the 
liquid in the tank and the roof because this roof floats 
directly on the liquid surface. Eliminating the vapor 
space stops “filling” and “breathing” losses. Further- 
more, the dead air space between the decks of the float 
ing root provides insulation which reduces evaporation 
losses due to vapor forming within the body of the 
liquid and rising to the surface 

WANT PROOF of how this saves? Examine the data 
at the right. In making these estimates, it was assumed 
that the tanks would be filled 6 times per year with 
motor gasoline valued at. $3.78 per 42 U.S. gallon bbl 
The annual cost of using a cone-roof tank is 17.41 cents 
per bbl. or ne arly double the storage cost using a Horton 
Floating Roof 

For more details write the nearest office listed below 

thove: 96.000-bhi. tank with a Horton Double-Deck Floating 
Reot at Sinclair Refining Co., East Chicago, Ind. refinery 


(utaway eu showing tri Horton 
Double-Deck Floating Roof i butt-welded tank. 


Annual Storage Cost Comparison 


1) Tank with Horton Double-Deck Floating Roof 
Initial Cost—$64,800 (80 000-bb!. tank! 
Depreciation 10% ef 64,800 $6,480 
Standing Loss 180 bbis. « 3.78 680 


Total ANNUAL Storage Cost $7,160 

ANNUAL bb! 895 

cost per 30,000 cents 
(Note there are no filling losses) 
2) Cone Roof Tank 
Initial Cost—$47,800 (80.000-bb!. tank! 

Depreciation—10% of $47,800 $4,780 
Filling Losses—720 bbis. « 3.78 2,723 
Breathing Losses—1700 bbls. « 6,427 


Total ANNUAL Storage Cost $13,930 
ANNUA er 17.41 
cost p cents 


ark Regie 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlante 3 2103 Healey Building Detroit 26 


Birmingham |! 1527 North Fiftieth Street Houston 2 2130 Nat 


2 


Boston 10 1029-201 Devonshire Street Havana 


Chicago 4 2114 McCormick Building los Angeles 14 1526 General Petr 
Cleveland 15 2215 Building New York 6 3310-165 Broadway Building 
REPRESENTATIVES AND LICENSEES 


Horton Steel Works, Limited. Fort Erie, Ontario. Canada 

Ateliers et Chantiers de lo Seine Maritime, Paris, France 

Constructions Metolliques de Provence, Aries sur-Rhone, France 

Chicago Bridge & Iron Compony, Apartodo 1348 Coracas, Venervela 


32 Lafayette Building Philadelphio 3 1630—1700 Walnut St. Building 
nal Standard Building Salt Lake City | 1530 Ist Security Bank Building 

402 Abreu Building ancisco 11 1208-22 Battery St. Building 
eum Building 1330 Henry Building 
1620 Hunt Building 


Compagnia Tecnica Industrie Petroli, Rome, Italy 

Whessoe Limited, Darlington, England 

Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Comprimo N. V., Amsterdam-O, Netherlands 
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Du Pont Metal Deactivator tt 


aT 
10 GUM 


TORAGE 
DAYS TO 


ANTIOXIDANT TREATMENT 1000 


Antioxidant Treating Costs 


As little as 0.1 parts per million of copper is 
barely measurable by ordinary analytical meth- 
ods ... yet in some gasolines it may be enough 
to almost double antioxidant treating costs. 

In this actual case history, to obtain a 460 
minute induction period, thirty-five pounds 
of Du Pont Antioxidant No. 5 per thousand 
bbls. were required. This antioxidant was 
selected as the most effective of the three 
Du Pont Gasoline Antioxidants for use in this 
particular gasoline. The addition of one pound 
of Du Pont Metal Deactivator 
reduced the antioxidant require- 


ments for the same induction 


“eu 


Better Things For Better Living 


period to fifteen pounds, a dollar saving of 48% 

Under actual, but accelerated, storage con- 
ditions, the pattern was the same. 

Here is documented proof of the effectiveness 
of Du Pont Metal Deactivator in stocks contain- 
ing traces of dissolved copper. In accelerated 
oxidation tests, response to Du Pont Metal De- 
activator often shows the presence of copper 
that has not been detected by ordinary analytical 
methods. Du Pont District Laboratories will be 


glad co run a Metal Deactivator test on your 


stocks for you. Just call your 
Du Pont Petroleum Chemicals 


representative. 


. Through Chemistry 


INC 


E.1. DUPONT DENEMOURS & COMPANY 


January, 1950 


etroleum Chemicals 


Moke Du Pont the Source for All of Your Gosoline Additives 


Tetroethy! lead Compounds Motor Mix ~Avietion Mix Antionidents —-Metal Deactivetor — 


j } 
j 
} 
i 
| | | | | 
| | | 
| 
ANTIONIDANT TREATMENT = 
Results of induction period tests on stock contoining 
Parts per million of coppel, vsing Du Pont Antionident No. shock using No. 5 alone 
| } 
| 
i! 
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Kellogg's unique devices aid 
in producing special types 
of process piping 


N' IT only does Kellogg fabricate vir- 
tually any type of process piping 
from carbon steel to alloy and alloy- 
lined, but it also rolls, welds and forms 
it from plate in sizes beyond those 
readily available from tube mills 

When it comes to fabricating and 
bending, size is limited only by what can 
be shipped. One-piece bends up to 96 
inch diameter are made on an exclusive 
bender. Larger diameter bends are made 
from welded segments. Small diameters 
are handled on regular bending tables 
and fabricated into sub-assemblics to 
minimize field labor. Another unique 
machine produces quality corrugated 
pipe for expansion bends 


If you are in the market for process 
piping of any kind, look to Kellogg! 


Exclusive!!! One- 
Piece Giant Bends 


It you require smooth 
contour on 
piping larger than 4G 
inches, it will pay you 
to mvesugate the ad 
vantages of KRelloge’s 


To obtam ore data on ad 
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By B. H. WEIL, Atlanta, Ga. 
Editor, “Monthly Summary of Industrial Developments” 


Brief reviews of currently reported technolog- 
ical and economic developments, in the light of 
their potential bearing on petroleum refining 


Solve Distillation Problems 
With Electronic Computer 


1° these d 
plexity in the ae 


the 1 ‘ echal 

probl ution 

idly Mas ectre t 
electronic brains in the norm: 
enst re much in use in petroleun 
analytical laboratories. In a few r 
search roups punched cards” and 


rting machines are being 
to correlate properties 
groups have 
also been “much taken” by the pos 


electroni« 
employed 


Technical information 


sibilities of mechanical searching of 
fered by punched cards and allied 
systems 

A few in the industry have also 
been well eware that elaborate “me 
chanical brains” such as a-c network 
calculators can be used to solve prob 
lems of fluid flow and heat transfer 
and that other electroni 
can be emploved to solve 
of a nonlinear nature 


computers 

problems 
To many, how- 
recent publicity concern 
Northwestern Uni- 
omputer for the solu 
distillation 


ever Some 

ing the use of 

versity s new 

tion of 

come as a distinct 
surpr Se 


problems may 
though pleasant 


Few details were released concer 
ing the actual operation of the North 
western computer, but it was stated 
that “the ne instrument uses elec 


trical analogies for solving simultan: 


ous plate-to-plat« calculations 
solving problems in the design < 
od etroleu distillation col 
imn rot s whose solution nor 
nally ) tedious trial-and-err 
proced I b which for 
ly requ i ! thre tu four da 
te now be completed ir 
few } The ¢ puter is capab 
of making calculations for as ar 
as x ponents. The calculat 
time per ate is about four minutes 


compared with about 45 minutes per 
plate when hand calculated 
According to the news release, the 
Northw stern computer “differs fron 
previousl\ lesigned 


the typ f 


instruments 
nathematical problems 


it can solv In the petroleum in 
dustry 


this computer will be of 
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practical use (in problems concerned 
with) the separation of the light hy 
drocarbons and other 


present in natural gas and refi 


components 


vapor Of particular portance 
the calculations required for var 
relative volatility and re 


flux ratio found in the design of r 


ations of 
finery equipment 

Technical details of this computer 
awaited with interest. R 
finery engineering office may not 
be able to install such ejuipment in 
their own headquarters, but the 
may well be able to have access to 
this and related when 
needed for work on extended prob 
lems, much as power companies ust 


computers 


a-c network calculators in the spe 
cial laboratories of several univers) 


ties 


Bacteria Still Laying 
Down Crude Deposits 


( IL. is being laid down in present 

ocean bottoms now, probably by 
the action of certain groups of bac 
teria on marine sediments similar to 
those from which our present supply 
is thought to have come 
to Dr. Claude E. ZoBell 


of microbiology Scripps 


according 
prote SSor 


Institution 


of On graphy, La Jolla, 

He pointed out that most geolo- 
gists agr oil is of ar al or plant 
origi and n that event, bacteria 

contributed materially to tl 

s. The pressure and temy 1 

vhict xist ru t 1 
p rization§ th H 
trong « er xists that ba 
te i t 1 pth her oil 
ha n four ar that Uw ur 
alive ven with ter rature at 
212° F. at high pr 


TABLE 1 Average Composition of 
Marine Deposits and Crude Oil 


COMPOSITION 
Material ‘ o 


The older marine sediments tend 


to approach the average composition 
of known crude oils, as shown in Ta 
ble 1 and this is believed in no small 
part due to anaerobic, 
ing bacteria. These have been 
capable in the laboratory of decom 


sulfate reduc- 
hown 


vosing fatty acids to liquid and :olid 


hydrocarbons of paraffin naph- 
thenic and aromat 
highly 

Investigation now are being mack 
under 


atn chemical environments, Redox 


types some of 
these have branched chains 


various pressures (up to 600 


potentials and the like to see if al 
tered environments may not increase 
the low hydrocarbon yields found in 
laboratory demonstraticns 

According to Dr. ZoBell, alpha par 
ticles tend to release hydrogen fron 
virtually all compounds containing it 
in the presence of Marine 
sediments are notoriously radioactive 


water 


and thus satisfy all three 
ment In cupport of this belief it 
has been determined that petrolifer 
ous deposits are much more radioac 
tive than ad 

Marine 
and, with the 


require 


jacent rock 
contain sulfates 


presence of free hy 


cle pos ts 


drogen explained in the preceding 
paragraph, the step to production of 
H.S by sulfate-reducing bacteria 1s 
simply explained. Moreover 
are known and their presence dem 
onstrated in oil capable 


of deaminating 


bacteria 


which are 
decarboxylating, de- 
oxygenating and desulfurizing 
ganic matter. Also, the bacterial cells 
themselves consist of 20 to 30°) lip 
ids; this material contains very ap 
preciable amounts of hydrocarbons 
commonly found in crude oils 
Bacteria capable of producing 
methane, as in common marsh gas 
have long been known and, 20 years 
hypothecated that meth 
presence of radioactivity 
could be transformed into ethane and 
higher molecular weight hydrocar 
bons with the evolution of hydrogen 
While it is not conclusively proven 
that in bacterial action upon marine 
sediments lies the answer to the mys 
terious origin of crude oil, Dr. ZoBell 
concluded, at least it answers many 
which other 
have failed to clear up and continu 
ing investigations are 


ago, Linde 
ane in the 


questions postulations 


warranted 


What Raises LPG Prices— 
Fuel or Chemical Uses? 


recent pronouncements on 
the ub je of the use of lhauefied 
petroleur Rast for fuel and for 
chemical synthesis are of interest be 
cause they differ sharply in their ir 
terpretation of the reasons for and 
potential etfect of 
creases for LPG 
In one of these Dr. R. C. Good- 
win, manager of the special products 
department of the Shell Oil Co., has 
predicted that “supplies of propane 
are ample to meet forseeable de- 
mands for at least the next few 
years, but butane, because of in- 


recent price in 
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Tomorrow in Petroleum Technology 


creasing uses in other fields, may be 
priced out of the LPG fuel market 
tutane is becoming increasingly 
acarce 
chemical 


because petroleum and 
industries have developed 
products which demand larger and 
larger quantities of that liquefied 
gas. Its economic value to aviation- 
gasoline manufacturers already is 
considerably higher than it is to fuel 
distributors 


A different 
uses of the 


viewpoint. that fuel 
LPG's have 
their price to a point of concern to 
the chemical industry— has recently 
been voiced by E. H. Riddle of the 
special products department of Rohm 
& Haas Co. Riddle states that “While 
there does not seem to be 
doubt that sufficient natural gas and 
refinery gas will be available (for 
the production of synthetic aliphatic 
chemicals), the increasing price of 
these gases is a matter of consider 


increased 


muct 


able concern, particularly since the 
chemical uses of these gases are not 
a sufficiently large proportion of 
their outlets to have an effect on the 
price of the hydrocarbons. Propane 
and butane have been mereasing m 
price as @ result of the accelerated 
use of liquefied petroleum gas (LPG) 
for heating purposes, and it has been 
estimated that 21° of LPG 
were to the industry in 


1948 


sales 


chemical 


“However, the volume of LPG 
used for fuel purposes may start de 
creasing because of increasing avail- 
ability of natural gas by pipelines in 
many parts of the country. As a re 
sult of these increasing pipeline de 
mands, it has been predicted that 
natural gas at the well head will 
sell for 15-20c per 1000 cu ft within 
the next few years, compared with 
5-10¢e today. These shifts will natural 
lv have their effect on the competi- 
tion between processes that use meth 
ane on the one hand, and propane 
butane on the other. They may also 
have their effect on chemicals such 
as the nitroparaffins, which have 
been held up from large-scale pro- 
duction partly because of the unfa- 
vorable propane situation 

“One effect of rising methane and 
propane-butane prices may be the 
increasing use of ethane as a raw 
material, and a thermal cracking 
converting ethane to 
ethylene has recently been announced 
Other important developments in the 
ethylene field include the adaptation 
of the Thermofor cracking process to 
ethylene manufacture, and the design 
of a Hypersorber plant for recovery 
of ethylene 

This difference in opinion may be 
explainable on the basis 
industry 


proce SS for 


from a refinery stream 


of petroleun 
(Goodwin) versus chemical 
(Riddle) viewpoints, but it 
does not alter the implication that 
recent price 


industry 


increases for LPG may 
have periled future prospects, both 
for fuel use and chemical synthesis 
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Bigger Demand for Jet Fuels 
Expected Within Five Years 


quote a recent article’) by 
Robert McLarren, “After a tu- 
multuous chorus of ‘So what?’ 
thrown at the British jet airliners 
(D. H. Comet, Avro C-102), the U. 5 
aircraft industry has scampered back 
inside its plants and set busily to 
work on detailing, tool designing, and 
mock-up building on their jet air- 
liners. Literally “everybody's doin’ it" 
and the race to be first hasn't been 
matched by anything since 1945 when 
the industry turned to twin-engined 
postwar transport building 

“Two (Convair and 
Glenn L. Martin) are attempting to 
sneak in the back way by quick 
modifications to existing airplanes 
for turbo-prop power but the 
remainder of the industry has its 
eyes solely on the pure jet liner.” 

Much has been said in print about 
the relative merits and demerits of 
jet transports as relates to the Amer- 
ican scene. In addition to aesthetic 
considerations, such as lack of vibra- 
tion and low noise, it has been 
pointed out by such authorities as 
Wellwood E. Beall of the Boeing 
Airplane Co. that “on flights of 1000 
miles, the jet transport offers 
‘greater profit and speed potential’ 
than the conventional airliner, even if 
it carries only a 50° load. High 
speed means more flights from each 
airplane Fewer planes would be 
needed and schedules would be 
faster. Seating capacity would be 
held down to 40 or 50 passengers 
Obsolescence would hardly enter the 
picture. Once developed, Beall said, 
the jet transport in the 500-525-mph 
class would be good for many years 
The next step, a supersonic rocket 
transport, is a long way off, a mat- 
ter of ‘many decades.’ ’ 


companies 


As regards problems involved, how- 
ever, these are considerable 

1. Airline investments in current 
equipment are huge—many compa- 
nies have investments of $3,000,000 
to $6,000,000 in DC-6 and Constella- 
-tion aireraft, and some are only now 
receiving 2 000,000 strato- 
cruisers, and Convair Liners. For a 
proper return, such aircraft must be 
operated five to ten years 


Jet planes (the present type, at 
least) must land quickly after ar- 
riving at their destinations, since 
they can economically carry only 
small fuel reserves, but the naviga- 
tional facilities at present airports 
stacking up” of planes 
in bad weather, a problem which may 
not be solved for several years 


necessitates 


3. Present jet engines are said not 
to be sufficiently reliable for com- 
mercial service, to require much more 
frequent major overhauls, and to cost 
five or six times as much as piston 


4. The stopping of high-speed, 
heavily loaded aircraft on wet or icy 
runways has only recently been made 
safe by use of the reverse pitch pro 
peller, and some new method will be 
needed for jet plane 

5. Upper-atmosphere 
not be as smooth as anticipated—a 
Sritish jet flyer recently reported 
terrific winds and heavy ice forma- 
tion on wings 


flying may 


Despite these 
Glenn L. Martin 
and Douglas, among others, are fe- 
verishly readying modifications of 
existing airplanes (for use of turbo- 
prop engines—-considered by some as 
an intermediate step in the transition 
to jet engines) or designing entirely 
new planes—which may require as 
much as $22,000,000 for development 


arguments, Convair, 
Lockheed, 


Boeing 


“Witnessing this feverish activity 
with a slightly-amused but half seri- 
ous eye are the U. S. scheduled air- 
lines, whose ‘We don’t want ‘em 
the British can have them!’ attitude 
30 days ago (October) has quickly 
changed into a ‘Well, let’s see what 
you've got!’ reaction. There now ap- 
pears one certainty: U. S. airlines 
will not buy any British jet airliners, 
or any other kind of airliners, for 
that matter. If any are purchased 
they will be the homegrown variety, 
and this positive ‘Buy American’ 
policy has hastened even conservative 
aircraft manufacturers to take the 
plunge 

“No one, at this point, is even 
guessing where the money is coming 
from, but this no longer comprises A 
serious barrier to jet transport prog- 
ress. Congressional adjournment with- 
out action on the ‘Prototype sill’ 
cast the final die in favor of going 
ahead with company reserves, sink- 
ing funds borrowings— whatever 
cash or credit can be obtained. The 
airline attitude follows the same op- 
timistic course, aided and abetted 
however, by a general loosening of 
credit in the face of rising profits.” 

The airlines are said to feel that 
jet planes can be justified by intro- 
ducing them initially at premium 
service rates, whereby “the traveling 
public can (and will readily) pay 
the bill." 

All of this means that--two to 
five years from now, or thereabouts 

the petroleum industry may expect 
demands for increasing supplies of jet 
fuels. This factor must definitely be 
weighed in considering future bal- 
ancing of refinery product yields 
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The rust problem, in transportgtion and storage of light petroleum 
products, is solved by Monsan o's Santolene C. | aboratory tests 
results of which are illustrated\in the photograph, give evidence 
of the effectiveness of Santoleng C 


Santolene C, effective when us@l in small quantities, is econom- 
ical, costing only about 0.14 cefts to inhibit rust in a 42-gallon 
barrel of gasoline or oil. Concentfations up to .01% of Santolene C 
have no noticeable effect on the fisual specification items for gaso- 
line, kerosene and No. 2 fuel oilJ/with the exception of ASTM glass 
dish gum on gasoline at higherf/concentrations. Here the increase 
in gum was only about | mg. per 100 cc. per 0.002% of Santolene 
C. Santolene C is available /. . now ... in commercial quantities. 


If you would like to put Jantolene C over the hurdles in your 


laboratory, we shall be flad to send you a sample. For further 
information, mail the foupon or write: MONSANTO CIIEMI- 
CAL COMPANY, esk A, Petroleum Chemicals Department, 
1746 South Sec Street, St. Louis 4, Missouri. 


Santolene: Reg. U.S. Pat. Of 


MONSANTO CHEMICAL COMPANY 
Desk A, Petroleum Chemicals Department 
1746 South Second Street, St. Louis 4, M 


Please send, without cost or obligation, items cle Data on Santulene C; 


Sample tor our laboratory 


Company 
Street 


City Zone State 


|To obtain more data on advertised products see page 
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wets are follows: Sen- ; 
tolene C, test failed; ppm. 
ettective, but test 
‘Rust 
PoimCOC’F. = 170 
Visessity at 100° 259 
= 
SOAP 


Look at refineries and terminals 

wherever you go and you will see ——= ti . 
Graver conservation equipment 
at work, positively preventing va- Graver Expansion Roof Tanks Manifolded to Cone Roof Tanks 
por losses for producers, refiners, 

and marketers. The proven per- 

formance of the Graver Expan- 

sion Roof makes it the choice of 

the world’s leading oil and pipe 

line companies...and the 

records of savings with Graver 

Floating Roofs, Pressure Vessels 

and Graverspheres are equally 

convincing. 


For complete details and case 
histories, call a Graver repre- 
sentative — today. 


Graver Pressure Vessels 


FABRICATED PLATE DIVISION 
GRAVER TANK & MFG.CO.INC 


|To obtain more data on advertised products see page 80 PETROLEUM PROCESSING, January, 1950 
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Foster WHEELER CORPORATION ATIC 


Bway, NEw YORE 


3. 
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| CUT YOUR TANK VENTING © 


WITH THE NEW “VAREC” FIGURE 
2000 CONSERVATION VENT VALVE 


FEATURES 


Lightweight and Small! for low cost and 


easier handling 


VAREC flers vou small and lights r vent valves that do a 

Venturi Inlet for high flow capacity : better job than larger heavier valves and cost less per thousand cubic 

Hyperbolic Pallets for streamlined flow . feet of tank enting. These me we lightweight low cost Figure 2000 

. Vent Valves apply the proved theory that the incorporation of a 

Center and Side Pallet Guiding — elim ° venturi in the valve design greatly increases the flow. In fact, when 

nates pallet sticking : mounted on a standard nip; le. the flow exceeds that of the nipple 
Readily Accessible Pallets through small top : lone. Certified flow curves are available 

cover, no heovy deflector cover to remove . This prin ipk with regard to the design of vent s ilves was dis 

. cussed in advertisements of the Vapor Recovery Systems Company 


it 
Volve Seats Regrindable in ploce or easily several vear ivo. Further study re sulted in the present ce ign of the 


removed ° Figure 2000 Valve utilizing hype rbholi p illet ind the additional 

Easily Replaceable Valve Seats — metal-to z idvantage of raising the venturi throat diameter further into the 

meta! or non-metal! . valve This decrease s overall valve size and weight without decreasing 


port diameter to a poimt where valve efficiency is materially affected 

All Aluminum Construction for H,S corro 

PROVED We invite you to compare size for size valve flou 
/ } 

under similar testing conditions and then compare 


sion resistance or semisteel construction 


os required 

5 we ight and prices Use the coupon to sé nd for a 
copy of “Lowest Cost per 1,000 cu. ft. of Tank 
Venting 


THE VAPOR RECOVERY SYSTEMS COMPANY 


NEW YORK © PITTSBURGH * CHICAGO TULSA * HOUSTON 
COMPTON, CALIFORNIA, 


Standord Flange Connections for 


flame orrester or tank nozzle 
Emergency Flame Snuffer if desired 


Wide Range of Pressure and Vacuum 
Settings 


Complete Range of Sizes from 2” to 12 


THE VAPOR RECOVERY SYSTEMS CO. 
COMPTON, CALIFORNIA 


consenvaTion 


went ¥ 


Street ond No 


City and Stote 
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CORPUS ! 
THAT'S THE RECORD LOGGED BY ONE UOP- 
DESIGNED UNIT. ORIGINALLY INSTALLED INA 
TEXAS REFINERY, THE EQUIPMENT IS STILL 
IN OPERATION TODAY AFTER THOUSANDS 
OF MILES OF TRAVEL. 


<< MOTOR FUEL WAS NEVER SOLD 
UNDER A NAME LIKE THIS BUT 
“HAMMER BRAND“ WAS THE TRADE 
TERM FOR SOME STRAIGHT RUN 
GASOLINE BECAUSE OF THE KNOCK IT 
PRODUCED IN AUTOMOBILE ENGINES. 
UNIVERSAL PIONEERED THE DEVELOPMENT 
OF CONTINUOUS CRACKING OF HEAVY 
CHARGE STOCKS THAT MADE ANTI- 


KNOCK FUELS AVAILABLE AND PUT 
“HAMMER BRAND” OUT OF BUSINESS. 


OIL IS PROGRESS / 


LESS THAN 50 YEARS AGO, 

SUPPLIED ONLY 

ONE-TWENTIETH AS 

MUCH OF THE NATION'S TOTAL 

ENERGY AS DID COAL. TODAY, OIL 

SUPPLIES MORE THAN HALF AS MUCH AS COAL. 


NEW ANGLE! 


IN THE EARLY DAYS OF REFINING, 
GLOBE OR SLIDE VALVES FOR HIGH 
PRESSURE DROPS REQU.~éD CONTINUAL 
MAINTENANCE. THAT'S WHY UNIVERSAL 
ENGINEERS WORKED WITH VALVE 
MANUFACTURERS TO DESIGN THE 
STREAMLINED ANGLE VALVE FOR HIGH 
PRESSURE DROPS AND EROSIVE 
SERVICE ... STANDARD THROUGHOUT 
THE INDUSTRY TODAY. 


UNIVERSAL OIL PRODUCTS company 


oP General Offices: 310 S. MICHIGAN AVE, CHICAGO 4, ILLINOIS, U.S. A. 


LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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‘THESE ARE McKEE SERVICES 
TO THE PETROLEUM PROCESSING INDUSTRY 


— 


Plant Design and 
Engineering 


Mekee designs complete refineries, 


individual units for all processes and 


auxiliary facilities including steam 


and power plants. 


Purchasing and Expediting 


MehKee buys all material and equip- 
ment, expedites procurement, makes 
necessary inspection and schedules 


arrival on the job at the proper time. 


Construction and 
Installation 


MeKee field crews execute all stages 


of plant construetion and installa- 


tron ol equipiment from preparation 


of the site to completion of the 


project ready for operation. 


ARTHUR G. 


NEERING AND CONSTRUCTION 


McKee Experience 


An inhereat characteristic of all 
MehKee services is thoroughness. Vhis 
is a result of experience gained in 
repeatedly executing the multiplicity 
of details composing any large proj- 
ect. It is the factor that assures 
sound, practical design and engi- 
neering —prompt, economical pro- 
curement of materials and equip- 


ment—rapid, low-cost construction. 


& COMPANY 


CLEVELAND 


FOR THE PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


ENGINEERS AND CONTRACTORS 
2300 CHESTER AVENUE, 
30 Rockefeller Plaza, New York, N. Y. 
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LINER | 


Fig. 1—Method for attaching alloy liner to vessel wall by stud welding 


New Techniques for Lining Vessels. 
For Protection Against Corrosion 


From a Report by G. C. CARPENTER, Manufacturing Dept. 
Esso Standard Oil Co., Louisiana Division 


A series of experiments with methods for applying corrosion-resistant 
liners to refinery vessels resulted in the development of a new technique, 
stud-welding, which is to be further tested in the field. As a result of the 
experiments, plug welding was discontinued in practice and various types 


of strip welding are now used, depending on temperature and other con 


ditions. The selection of liner materials may be a complex problem, it has 


been learned, in which conditions of the specific application are the most 
important factor 

The report which is reviewed was presented by the author at the meet- 
ing of the American Society of Mechanical Engineers, Oklahoma City, Oct 
2-5, 1949, under the title “Corrosion Resistant Liners in Refinery Vessels 
and Equipment 


EW methods for attachin;: allo: One of the most recent methods 
strip lners to vessel walls have f attaching liner to vessels which 

been developed at the Zaton Rouge has been investigated involved the 
refinery of Esso Standard Oil Co use of stud welding Here the liner 
Louisiana Division, as the result of was backed up against the interior 
an extensive series of tests started shell wall and a threaded stud in 
in 1945 an insulated ferrule was pushed 
One technique studied calls for through a hole drilled in the vessel 
welding the lining strip to a threaded wall and welded on contact to thr 
stud in an insulated ferrule pushed outer surface of the liner. This op 
through a hole drilled in the vessel eration was facilitated by the use of 
wall. This method is under further a patented “gun”, which held the 
study. for it is believed to offer a stud and applied the current at the 
possible means for attaching a wider proper time After the stud was 
range of liner and vessel materials welded to the liner, a nut and washer 
than can be done under existing combination was used to draw the 
methods On this technique it is liner into firm support. (See Fig. 1) 


stated Attachment of liners to drums 
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and large pipe by stud welding would 
seem to Lave certain advantages over 
other methods presently used The 
materia! of which the vessel is con 
structe does not limit the selection 
fa liner material It has been sug 
gested that a wooden barrel might 
easily be lined with brass by this 
method should it ever become desir 
able to do s« 

While this is cited as an extreme 
case, other unusual contrasts in liner 
vessel material may be more prac 
tical Liners for cast iron vessels 
which are exceedingly difficult te at 
tach by conventional methods, offer 
no special problem when attached by 
stud welding The initial studies of 
lining material attached = by stud 
welding also indicate that this meth 
od presents the advantages of plug 
welding without the disadvantages 
and it*is planned to follow up this 
experimental work with fleld tests at 
an early date 

The principal purpose of the tests 
at the Baton Rouge refinery on 
methods of attaching alloy liners to 
vessel wa'ls was to compare the plu; 
welding technique in use at that time 
with strip welding Results of the 
tests led to the conclusion that plug 
welded alloy liners should be dis 
continued 

Lapped, fillet welded strip liners 
should be used, it was decided, for 
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Corrosion Lining Techniques 


all non-ferrous alloy lining and for 
any ferrous alloy lining where it is 
subjected to corrosion by aqueous 80 
lutions where there may be fear of 
the exposed welds being more sub 
ject to corrosion because of con 
tamination by the carbon steel ot 
base plate metal 


should be given, it 


was concluded, to the use of butt 


Consideration 


welded strip liners where ferrous al 
loys are used in high temperature 
service (above 600 F.), or where it is 
necessary that a smooth internal 
lined surface be obtained 


Concerning the size of the strips, 7 >» 2 
it was concluded that essentially the SSIMIGISLISDASD/ 1 
same consideration for the width of /f 
the strip should be given as was for 
merly done in handling the spacing 
ff plug welds in plug welded liners 
Narrow strips 4 ins. in width 
hould be used for high temperature 
whereas wider strips, 6-45 
ns. or even wider, could be used for 
low temperature service The lengt! 
wf the + ara was ace ary it was Fig 2 Technique for attaching liners by plug welding 
lecided, except from the standpoint 
f ease of handling and of installa 
tion 


veld would have corrosion re erior surtace The large number ot 
Since the tests of methods of at 


sisting properties exceeding those of welds with plug welding pro- 

aching alloy liners were made, 4 ina’ Gina winionnal ided numerous places for pinholes to 
4 lle ons eer 
number f installations have b ecur Leaks would break through 
made using the strip welded method The 1945 series of tests on methods 


in service, even after the liner had 


Where the liner been Monel of f liner attachment at Baton Rouge on 
ther non-ferrous metal, the lapped were started agakt because the re- stallation The plug welds were vir- 
strip method has been used to pre sults from plug welding had not been once thes 
ent arbon pickuy ir the exposed atisftactory rhe early corrosion re had been in service and leakag Oce- 
weld When using 18-8 chrome nickel sistant alloy liners were without rel prscostiine These Jeaks did not result 
liner material, the strips have been eption, plug we i Small holes n further corrosion behind the liner 
butt we 1 together smultaneou vere punched on pre rai ned cen but Nad permit thé progression f 
with welding to the vessel wall, The ters in the lining material, which was fouling and coking between the linet 
tw non-terrou and taker nt the ve to De ned in as th xtent that the 
rou meta eems to lie m the arg heets as the away fram the 
the 1 hav ngs ki a he ner ets 


ai- 


the 


On the other hand, ferrous alloy th ised in the tests undertaken at 
the liner sheets were welded together Baton Rouge 1) plug welded, (2) 
tially, and it felt that the add A te the weasel shell strips welded to base plate and then 
tion f a small amount through pick butt welded together (3) strips 
ww f t} arbor teel shell would Soapy water was then spread over llet welded with the un- 
awe litth ron letrimental effect the lining surface and air pressure ontinuously welded to 
mm the rrosion resistance In ad applied to the space between the i strips lapped and 
lition, a higher alloy rod is normal shell and the lining Pinholes and ith the unexposed edge 
’ ly used for welding ferrous strips, s cracks could then be detected by the welded to the base 
t would be expected that the result soap bubbles that formed on the tr plate, and (5) one-half the total num- 


ber of ised to be entirely 
fillet we the base plat« the 
spacing of these strips to be such 


that 


a fillet weld to be made which would 
d by the carbon 


rable 1 indicates 


rhe plug welded linings were pre 
pared by welding the alloy material 
to the base plates through 15/16-in 
liam. holes punched on 4-in. tman- 
eular centers, as shown on Fig. 2 
The alloy plates were 3/32 in. thick 
24 ins. wide and 30 ins. long The 
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LINER 
the space left and would also lap over 
CARBON SHEET STEEL 
Fig. 3—Detail of attaching liner strip by butt welding 


Corrosion Lining Techniques 


‘ roon ] es ere I - 
arbon steel base plat we! in Alloys Used in Tests at Baton Rouge Refinery on Methods for 

Attaching Liners to Vessel Walls 

No. of 

prepared by first fillet weldin the Lowest Vinhete Tetal No. Leaks RKupture 
alloy strips to the base plate and Which Pinhole Lowest Pressure 
then butt welding adjacent str ips to sample Leaks Oecurred Pressure 


thick, 30 ins. wide and 36 ins. long 


The butt welded strip linings wer 


gether. (Fig. 3). The individual strips 19.8 7 


were 8O sp i that their adjacent Nick p But ‘ evo 
parallel edges were approximately . 
s-in, apart, thus allowing fillet welds 
to be made so that one 

lap the othe The finis g butt 
weld between strips was the applied 
as a filler bead in such a manner as 
to overlap both adjacent } welds 
The alloy strips were 3 3 1. thick 
1 ins. wide and 30 ins. long and the 
carbon steel base plates were 


lar to those used in making the plu; 


welded samples pared with the continuous weld was juite prevalent in both the plug 


The lapped and fillet welded strip 3 32 in. thick, 6 ins. wide and 30 wel and butt welded strip liners 


plates were prepared by ins. long The carbon steel bas e 41 leaks, 38 occurred in either 
verlapping the adjacent edges of the plates making these samples were the on the other of these two meth 
strips approximately %4 in. to & in same as in the previous cases ods of installation. Of the 4 sample 
with the unexposed edge fillet welded The hydrostatic test of the sampk plates which were prepared by lap 
to the carbon steel base plate, and the lining installations showed that the ping and fillet welding the strips 
exposed edge fillet welded to the ad quality of the finished and exposed one plate showed no pinhole leaks 
acent alloy strip, as shown in Figs welded joints was probably the most and the other 3 plates showed only 
ft and 5 In one set of two test important single factor involved in one pinhole leak for each plate 
plates, the fillet weld along the un- any of the methods used From An additional purpose in applying 
exposed edge of the strip was inter Table 1 it can be seen that a total hydrostatic tests to the sample liner 
mittently welded, and in the other of 41 pinhole leaks in the welded installations was to simulate stressed 
set of two test plates the fillet along joints were found during the variou conditions which exist during actual 
the unexposed edge of the strip was tests, and these leaks were exclusive operation of lined vessels, where vari 
continuous. The sample plates pre of those which occurred at the time ations in temperature between ves 
with the intermittent weld of complete failure of these test sel and liner. together with dissimilar 
2 in. thick, 4 ins. wide and plates, From these tabular data, it thermal expansion coefficients, fre 
whereas the plate pre was noted that pinhole leaks wer quently cause high stresses at points 


‘4 


“CARBON SHEET STEEL 


Fig. 5—Complete overlapping, in which fillet weld is not contaminated by carbon steel shell 
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Fig. 4—Attaching alloy liner by lapping and fillet welding the strips i 
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Corrosion Lining Techniques 


of attachment From the test pres 
sures shown in Table 1 which were 
required to cause the alloy liners 
to fail, it is readily noted that the 
strip welded liner with the strips 
butt welded together offers the great 
est resistance to failure 
alloy and 


comp!ete 


from pressure between the 


carbon steel plates also that the 
lapped and fillet welded strip liners 
offer the least resistance to stresses 
set up by the hydrostatic 

From the results of the tests, the 
lifferent methods of installing alloy 
liners studied may be 


shown in Table 2 


force 


compared as 


Selection of Lining Materials 
For Vessels and Equipment 


PECIFIC materials for 
finery 


lining re 
vessel and equipment at 
the Baton Rouge refinery are selected 
with wreat care Corrosion can be 
retarded by selecting materials which 
will not 
rate The 


naterials may be 


eorrode at an accelerated 
problem of selecting these 
complex and (re 
quently each corrosion problem must 
separately thers 
relation between condi 


be treated 
littl 
tions which appear to be quite similar 


Since 


may be 


The ure of corrosion test pools 
of the International Nickel Co. type 
probably offers the 
method for determining the 


most relable 


relative 
matenalis to 


corrosion resistance of 


corrosive atmospheres and liquid 
Detailed recommended practice for 
uch teets are outlined in ASTM 


Spec. A224-46 It is important that 
the test spool be located so it is prop 
erly expoced to conditions responsibl 
for corrosion. Factors which must be 


considered include phases in mixtures 
of insoluble liquids effects 
turbulence effects, and impingement 

From stucdi« 


velocity 


made of liner mater 
ials other than alloys the conclusions 
to date indicate that 
equipment presents an unsatisfactory 
problem 
handling techniques are 


glass lined 


maintenance unless special 
employed 
Plastic coatings offer much promise 
as corrosion resistant liners in at 
mospheric temperature service. The 
importance of proper surface 
ation cannot be too 


prepar 
greatly em 
effort should be 
manufacturers 


phasized and every 
follow the 
recommendations for 


made to 
application of 
the coating These conditions are 
more easily met under shop conditions 
than in the fleld 

Following is a resume of experience 
of the Baton Rouge refinery with 
alloy and other liner materials 


Alloy Liner Materials 


18-8 Chere Nickel Steel: Has 
been used as liner material primarily 


to combat sulfide corrosion in medium 
and high temperature p 
and above Older liners are 
AISI Type 302, those currently in 
stalled Type 304. In some 
plug welded liners, cracking has o« 
curred around the weld, belleved due 
to lack of ductility in. that 


service F 
mostly 


cases of 


area 


aggravated by stresses developed due 


to differential expansion encountered 
n high temperature service The 
necessary conditions leading to inter- 
granular corrosion of 18-8 chrome 


nickel steel do not exist in locations 


where this material is used in lining 
therefore it is felt’ that the 
advantages of Types 304 and 347 over 
Type 302 are partly academic 


service 


Monel: This natural alloy contain 


ing 6S nickel and 29°, copper ha 
been used extensively n overhead 
equipment and other locations where 
lower temperature prevail under 
conditions which promote chloride and 


ulfide corrosion. Every precaution is 


taken to prevent iron pickup in ex 
posed welds made during installation 
of monel liners Such liners are in 
talled exclusively by the lapped 
strip welded method No. 3 in Table 
2), in those cases where clad material 
cannot be used 

Hastelloy B: In a particular in 


stance, carbon steel] pump casings had 


given good service over an extended 
period while pumping 98 sulfuric 
acid. However, when the throughput 


of the pumps was increased, the acid 
came throug the casings in a matter 
of days. Apparently the normal pro 
tective coating on the carbon steel 
was being washed off, leaving fresh 
metal exposed to acid 
attack 

Hastelloy B, a nickel-moly-iron al- 
loy, provided the best 


continuously 


solution to this 
problem It has sufficient resistance 
to attack by both hydrochloric and 
ulfuric acid, as well as the additional 
necessary toughness It 
has been widely used at Baton Rouge 
to line acid pumps. Method of at- 
tachment is welded-in, the liner ma 
terial being deposited from a Hastel 
loy B rod 

Inconel: To protect 
sible stress 


quality of 


against pos 
cracking (or 
caustic embrittlement) of steel equip- 


corrosion 


ment into which caustic is injected, 
Inconel, a alloy 
lesir- 
material It is not nor- 
susceptible to stress corrosion 


nickel-chrome-iron 
has been selected as the most 
able lining 


racking, and tests indicate excellent 
resistance t Lining 
utilizing 


sulfide corrosion 


is usuall accomplished 


lapped and fillet welded strips 
(Method 5 in Table 2) so that the 
exposed welds are pure Inconel 


Other Liner Materials 


Lead: Used extensively in sulfuric 
acid service where concentrations up 
to 98°, may be expected. Support of 


the liner is considered the primary 
problem Lead lining of steel plate 
may be accomplished either by hand 
bonding narrow strips of lead to the 
steel, or by the mechanical installa- 
tion of lead in large sheet form. The 
latter 
the economics ot 


method is favored because of 
installation and 
Some method of 
installation involving the use of lead 
covered bolts and 


corrosion resistance 


tructural members 
is generally used at Baton Rouge In 
such 
inner 
helps support the lead 
elevated temperatures 


reboilers, an 
tant brick 
lining at 


vessels a acid 


lining of acid resi 


Critical temperature for lead liners 
is considered to be 250°F., the lead 
tending to reach a plasti 
Where 
experience has shown that 


Stage at 
this temperature vibration is 
a factor 
tellurium lead can be work hardened 


and still retain it high corrosior 
resistance 

Brass: Brass lined vesvels are not 
used at present in Baton Rouge. Some 
brass lined pipe is used where sulfide 
corrosion at low tempeatures is 
known to occur on carbon steel; also 


numerous brass lined cocks and valves 
are 
have welded-in 


oyed. Some cast iron valves 
applied 
by brazing. Experiments have beer 
conducted to determine the feasibility 
of strip lining 
with brass The lapped 
and fillet welded, using carbon ar: 
and Everdur rod Preliminary 
evaluation of the tests indicates such 


bras trin 


carbon steel vescels 
strips were 


liners offer much promise in field 
service where temperatures below 
350° F. prevail 

Glass: This material has never 


been used extensively as a liner ma 
terial at Baton Rouge, although its 
superior properties for corrosion re- 
sistance are recognized 
have been used in 
where a 


Glass linings 
equipment 
interior surface is 


large 
smooth 
necessary to prevent coking or build 
up of solids that might adhere to a 
A considerable 
quantity of glass lined pipe was used 
when chemical products operations 
begun. It was found, however 
that it was particularly susceptible to 
when handled by mechanics 
not accustomed to its fragility 
Where damage occurred, field repairs 
were virtually impossible. Such equip 
ment has been replaced by 
carbon steel piping lined with lead 
and carbon, together with much brass 
and copper piping 


Have been used to line 
equipment 


normal metal surface 


were 


damage 


since 


Cements: 
vessels and against cor- 


Hexteel or sim 


rosion and erosion 
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Corrosion Lining Techniques 


ilar expanded metal is used to support ciencies in their application to metal have been used to line acid pump 
cements Gunite liners have been urfaces Metal 

installed in naphtha treating drums 
hydrogenation coolers and crude 


surfaces must be casings and valve in acid service 
scrupulously clean to even approach Limited 


am service as yet does not allow 
stor- a suitable bond, and the manufac- 


an accurate evaluation of these liner 
use turer's recommendation for applica but 
guniting vertical tion must then be 


age tanks It is necessary to preliminary economic studies ap 
extreme care when carefully lowed pear favorable to this type of liner in 


Valls to prey subsequent cracking for each of the several 
Tank bottoms precent a more 


ices 
prac adequate drying tin aints have been used 


ical application ment lining There is 
In locations where exce 


g is a distin disadvantage t against river water 
following such a practice in painting 


refinery 


acid leak 
been en ng rormal an caustic corros ‘ 
nts with turnaround t : ings hawe been externa! 
time Also 1 field ie chances thers internal Investigation of 
eas 1e' durin are that son é wi not be 
Fluid catalytic crack- cleaned thoroughly 


ng operations offer muct 


in field service forms 
hiy enough prior t ! ‘ pat f the refinery 
pportunity painting, and the coating 1 sub wide paint program : Baton Rouge 
e of this type sequentl ail throu lost ‘ 1 Manufacturer mstantly im 


‘Plastics: Use paint in such i even l pr iF I t duct, while company 
appears to exhibit e« omise of Stant to corrosiv 4 1 and 
or other hand, excellent service has been that 

e, they experienced where plastic 
to Ter excellent corrosion re have been 
sistant properties, but thus ‘ar their 


painters are recognizing 
combatting corrosion In lower 


1 ke plart paints require special 
atmospheric temperature servic paints technique urin application This 
applied in a shop under combination mé well lead to more 
carefully controlled conditions 
ise has been limited to defi Hot baked 


seen 


general use of this type coating in cor 
phenolic resin paints ! m resistant service in refineries 


TABLE 2—Comparison of Methods of Installing Alloy Liners in Refinery Vessels 


METHOD 1 Lir installed by plug welding ‘dges do not have to be perfectly square, facilitating 


Advantages ase of installation 

No apparent distinctive advantage over strip lin- Lam 
to this method, but welded intermittently along unex 

posed edges of strips 

Disadvantages FE, Narrow strips, without punched holes, can be 

such as quality of fin taken into vessel through normal size manholes 
ished weld, ease of installation of lining plate, cost 
tending to pull it loose from base plate as will either 


, the plug-welded or the butt-welded strip lining instal 
METHOD 2 Lining installed by use of strips fillet lations 


welded to base plate and then butt-welded together 


A From every consideration 


Disadvantages 


Advantages METHOD 4 Strip welding with the stmps lapped and 
A Offers greatest resistan any pressure fore: — welded with the unenpanes cages intermittently 
tending to pull it loose from base plate welded to the carbon steel base plat« 

B. Provides a smooth finished surface desirable for Advantages & Disadvantages 
lining equipment such as exchanger shells Same advantages and disadvantages as under Method 
have to be 3 above, with the further disadvantagy 
eas taken into vessel ing as much strength to resist 


S Narrow lining strips, which do not of not hav 
punched with holes, can be stresses between lir 
through normal size manholes ing and base plate, and it does not completely 
segregate each of the individual lining strips, so t 
detection of leakage in a welded joint for repair pur 
A All welding expose: of 


any corrosive poses would be difficult after nir 
igent is more or | aming with the 


ig had been in serv 
carbon 


galing any extended penod time Therefore, when 
steel or base plate materis 


: T a lapped lining installation is indicated, Meth 
he contamination , s it impossible to ob above should be used in lieu of this procedure 
redluces 


METHOD 5) One the total number 


© be entirely fillet-welded to the bas 


ing of these strips to be such that one stri 
METHOD 3 Lining stalled by of s lappe pletely cover th de and al 


| lap over the 
id fillet-w strips on either n : at a fillet weld can be 


made which contaminated by the carbon 


steel base metal 


rrosive agent Advantages & Disadvantages 
ninated by any A This method has the same 
1d no weld join advantages as Method 
material is ex ditional 


advantages and dis 
e, with an important ad 
advantage over the shingle method in the 
sequence of labor between boilermakers 


and welders 
attack by ol The boiler 


nakers are able to place one-half of the 
and move out until the welders have completed 


of exact size and i the welding of these strips 
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be 
— 
| 
loss 
erosi 
prove 
and 
turr 
i 4 
for 
| 
s 
7 
he n resistance the weld in the ase strips used 
non-ferrou ner ate, the spac 
nasil) 
Advantages 
A. Weld metal exposed to action of Bs 
is a 100 illoy weld, is not conta 3 
irbon steel or base plate material, a 
ng the alloy material to base plate 
posed ‘ 
B Les verall welding exposed to & 
ros 
C. Strips do not have to be 
25 
Ni 


PLANT DESIGN 


Building a Modern “Cat Cracker’ 


Experience with Prior Units Provide Basis for Design 
Improvements that Cut Construction Costs and Make 
Possible Savings in both Operation and Maintenance 


By S. R. McMURRY, Cracking Dept. Foreman, 
Cities Service Oil Co., East Chicago, Indiana 


I ESIGN improvements in the new simplification was the result of ex late set, and it lined out easily at 
14,760 b/d fluid catalytic crack perience gained as to what control design operating conditions 
ing unit installed in the Fast Chi instruments were essential In most instances of completion 


of construction on processing units 
of this type, there usually are a con- 
siderable number of items not quite 


cago refinery of Cities Service Oil The ground layout provides an area 
Co. include less height, smaller cata for handling materials for either the 
lyst lines, lower C/O ratio, outside catalytic structure or the fractiona- 
tion-stabilization section A 180-deg 
trolley beam is located in the top of 
Clal provisions for expediting main the 
tenance work 


complete, or additions are desired 
by the operating personnel at the 
last moment The following steps 
taken on the East Chicago project 


catalyst stripper, slurry settler, less 
complicated instrumentation, and spe 


regenerator. Tubular equipment 


on the fractionator is equipped with 


The reduced height, 180 ft., as com trolleys and beams. An open space overcame most of the problems aris- 
pared to 225 ft. in earlier installa s provided in the structure for low ing from these causes 

tions, resulted in economies in foun ering tubular equipment to the 1—-The Kellogg operators came on 
dation, structural steel and piping ground the job 30 days before the sched- 
The more compact unit also will The new fluid cracker at East Chi uled completion date and worked with 
make possibl considerablk savings cago Was processed lesigned and the construction department in clean 
in turnaround time and expense as constructed by M. W. Kellogg Co ing out lines, testing equipment and 

well as in operating costs What Working losely with them in the so on 
had been learned from previous in 2's-year project Was a group of Cities 2—Kellogg and Cities Service per 
stallations regarding fluidization of Service engineers with years of ex- sonnel together made a complete sur- 
catalyst and flow through the lines perience in design and construction vey of the unit 60 days before the 
together with the overall reduction as well as in operation and mainte- scheduled completion date All 
in structural height, made poasible nance of this type of processing unit changes that were agreed upon as 
the use of smaller piping in the cata The unit was put on stream April necessary were worked into the con- 
lytix section The instrumentation 10, closely meeting the completion struction schedule, causing very little 
change in the finishing date of the 

unit 
3--A complete list of all unfinished 


jobs was made about 30 days before 
scheduled ompletion This listing 
was revised weekly, carrying all jobs 
from the previous list and showing 
whether complete, started, percentage 
complete, or no work done from the 


previous week 
{During the last 30 days of con 
struction, operating and constructior 


foremen me laily for a discussion 


Some of the details of design, lay 
out and construction of the new 
Cities Service Fluid unit are given ir 


the following portion of this article 


Ground Layout 


The lo area is 310 ft long east 
to west, and 225 ft. wide from north 
to south. A diagram is shown in Fig 
1 The north boundary mtains the 
atalyst structure, which in turn con- 


tains the catalyst reactor 
regenerator with waste heat boilers 
ttrell precipitator, and the new and 
used catalyst storage drums Along 


the east boundary is the feed pre 


heater furnact steam superheater 
General view of the new Fluid catalytic cracking unit ot the Cities Service and the building housing the contr 
Oil Co. E. Chicago, Ind., refinery room and the blower room, The blow 
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onsidered possible. To prevent such 


Fig. 1—Diagram of ground layout of 

new fluid catalytic cracking unit at 

East Chicago refinery, Cities Service 
Oil Co. 


an occurrence, 200 concrete piles were 
driven to an average depth of 90 ft 
to support the catalyst structure 
foundations. To save time and lum- 
ber, steel panel forms were used 
wherever practical on all concrete 
form work The use of these forms 
proved economically feasible on a 
wider range of work than at first 
anticipated 

The buildings were of reinforced 
concrete beam and column construc 
tion, with the panels built in with 
brick, The walls were 8 ins. thick 
to a height of 12 ft. Walls over 
this height were made 12 ins. thick 
for safety Twelve-inch walls were 
also placed between control room and 
blower roo! and between the gas 
compressor room and the switch 
room as a safety measure 


Unit Proper 

The Fluid unit structure was built 
with steel beams and girders using 
different size piping for wind bracing 
The tower structural steel was fire 
proofed up to the base of the reactor 
and regenerator by ¢ ng The 
pipe wind braces were fire proofed 


e being installed. This 


ini 


in forms befor 


proofing 


proved to 
was more econon 


forming around the steel 


was made of carbor 
corrosion allowance 
completely x-rayed 
elieved after completion 
possible of the welding 
ground, even to the 
the grid and cyclones 
d considerable time 
only three hori 
made in position. Fig 
two sections of 


is 36 ft. 6 ins 
was installed 


three different types 
head 


was made up 


Hexsteel Armor and 


to a depth of 


walls were suspended 
ins 


of high temperature block 


was protec ted 


improvement in the 
in the East Chicage 
used in the earlier 
» flange between 

olection hopper 
eliminates a point 


zontal 


ulation to a depth 
top head was covered 


shingk bolted 
installed in the 


Building a Cracker 
or 
- - 
\ Aww Heater Seewr 
+ + } — \ > CATALy 
\ \ } Ss TAPPER | | 
Deum | \ WY | Pume 
j A | 
fr 7 < House 
Emeraency REAcToOR 
j 
| 
| SLurey Rerlux i] | 
Assorper ( Coolers : 
\ 
{ 
< | 
Dey Deum TERM 
Hou sé 
! } | 
House | o 
| 
| Hor oil Pumes || 
er room contains the two 2500 hp method of fire ” > 
f combustion air and the catalyst flow- ha : 
ing medium to the regenerator work 
| The south boundary is the hot and The react 
old pump rons, steel with 0 
contains the compressor building and field welded ¥ 
the relief and blowdown system. The then stress a 
compressor building also houses the As much a 
electrical switch room, a maintenance was done or 
work room, and catalytic cracking installation 
iffices This metho 
- Through the center of the plot since there : 
from east to west is the fractionator, welds to be ) r 
with overhead condensers, and slurry shows the fi : 
reflux coolers The west end con- reactor in place i 
tains the stabilizer and gas absorber The reged LD n 
along with the necessary heat ex- after the lining; The * 
change and tubular cooling equip- lining was of 
ment This layout leaves a 50-ft The bottom if 
wide space between the catalytic plastic insulation, is 
structure on the north and the frac- astable firebrick Ei A 4 
tionation-stabilization section in the in. The side 4 
center. This space allows ample room tile over block 
for a long boom crane to handle of 7% ins. TI 
heavy materials to or from either with 2 ins. i / 
structure, and also provides a means nsulation which = «by 
for moving material into and out of 2405 stainless iit 
the work site jown with studs 
Test borings at the site indicated sel head ‘ 
the safe soil bearing pressure of There was 
2500 Ibs. sq. ft However due to lones install 
the high concentration of loading in unit over tl i 
the catalyst structure, a settlement inits. There . 
of 6 ins. over the next 10 years was eyelone and 
(Fig. 3). Thi 
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Fig. 2—First two sections of the reactor in place and being welded 


Building a “Cat” Cracker 


Building 


construction, as shown in the foreground, was reinforced concrete beam and 
column, with built-in brick panels 


atalyst erosion that caused trovb! 
on some of the earlier units. The 
outlets directly into a plenur 
chamber which supports the cyclor 
directly to the 


with vapor 


vessel and connects 
outlet lines from the ves 
sel. This construction eliminates the 
old tie-rods and supports that 
somewhat of a problem on the earlier 
units. In both the reactor and regener 
ator a work 
around the 


were 


platform is installed 
Which should 
prove beneficial and time saving dur 
ing turnaround 


cyclones 


The reactor is provided with a FO 
in. manway and the 
#2 in 


regenerator a 
manway to accommodate larg: 
sections of the cyclones in or out of 
the vessel wher: 


future repairs may 


be necessary 

The fractionator, a 16-ft. LD. 12u 
ft. long vessel was sh » fabricated 
and shipped by barge to the lake 
front at East Chicago and unloaded 
on special railroad « and brought 
to the plant rhe 
fractionator desuperheater and ry 
settler combined 


vessel is a 


Light gas oil, gas 
unstable gasolene, and decant oil are 
Heavy gas oil and 
recycled to the 


with the fresh feed. The 


made as products 
slurry ar reactor 


trays in the 


fractionator 


the light gas oi! strip 
per, the tabilizer and absorber wer: 
f tainless teel. It was felt 
this would it in les repair and 
replace ent sts 
The ut t atalyst per 
ibout 9 ft ‘ ind GO ft. long, with 
the ita t ink ibout in the mid 
tle rr ttaivst§ tab low 
enough the eactor t pr le 
Plent f the t ty in bed depth. One 
large he i ntrol the flow 
ita the reactor t the 
italyst try Th ‘ ance 
f the tripper ha bee at actors 
and, whik lata not availabl 
its overall {ft or t i 
problen ire ant ne it 
side str per is pa ! with the 
nore mventiona ‘ 
Th Fast Ch nit ‘ 
few recently built in which eact ‘ 
valve has its vn hydraulic setuy 
The electrically driven set 
along side the valve and are mounted 


over a small reservoir 


28 


leve this hydrau System is fre 


sponsible, alon vith the instruments 


1 providing our excellent results and 
ge the 
flowing media, which is fluidized cat 
alyst The slide 


are of conventional 


valves themselves 
lesign with some 


improvements protection 


The Cottrell pre 


losed in a 


ipitator is en 
eylindrical vessel with a 
cone bottom, The top head contains 
the vent stack and the insulator com 
partments. The design efficiency is 


TABLE 1~-Main Fire Fighting and Safe 
ty Equipment Installed in Cities Service 
New Fluid Cracker 


98.5°7, and tests made with unit at 
design operating capacity indicated a 


better recovery than was estimated 


The precipitator vent stacks usu- 


problem .in ac 


oustics 


However, the of ¢t East 
Chicag un such as to eliminate 
most of the stack noise. This was 
shed by orifice plates, befor+ 
and after the control valve, plus the 
additior sound proofing on the 
stack wall and a cross partition of 
sound pr ‘ steel inside the length 
f the stack. Th rovement again 
Was the r it of study and experi- 
n the earlier units 

Cor ierable time was taken in the 
lesig t place trolleys, beams, and 
hoists r ent locations for 
handling the ment during turn- 
around. There 3; a 360 deg. trolley 
on both the fractionator and stabil- 
zer for handling valves, tray parts 


and miscellaneous moderately heavy 


equipment 


A 180 deg. trolley 
on the steel work 
north of the 
is capable of 
ment such as 
‘ lones The 
fractionator 


beam is located 
near the top and 
regenerator. This beam 
hoisting heavy equip- 
slide valves and cy- 
tubular equipment on the 
structure is equipped 
with trolleys and beams, with bracing 
of the structure for pulling bundles 
out of, or into, the shells. There is 
an open space in the structure where 
the tubular equipment can be lowered 
to the ground if major repairs in 
the shop are required 


The pumps, blowers, and cor 
provided with 
trolleys for handling 


ing disassembly 


ipres 
sors ars beams and 
repairs requir 
The blowdown stack is self sup 
porting with the drun 
forming the 


vertical and 
lower portion of the 
stack 

Fire fighting and safety equipment 
installed at the new fluid unit is 


shown in Table 1 


Fig. 3—Regenerator cyclones assembled and to be installed in the top head of 
the vessel before hoisting into the structure. Note absence of flanged connections 
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SULFUR REMOVAL 


Operating Problems in Gas Treating 
For Hydrogen Sulfide Removal 


By J. S$. CONNORS and A. J. MILLER, Phillips Petroleum Co., Bartlesville 


Many corrosion and other operating problems connected with the expectancy of the beds is the re 
removal of hydrogen sulfide from natural gas are also experienced by = hy 
petroleum refiners in treating refinery gases from sour crude. The treating pract ld bta 
methods described are applicable in a technical sense, although different ror gn purposes a life expectancy 
iron oxide process is being used in treating natural gas where the hydrogen ent beds may be regenerated 1 
sulfide content of the gas is low 
This paper was originally presented under the title “Operating Prob ee et al 
lems Relating to Gas Treating’ before the Panhandle-Plains Regional meet ved pread out on a concrete 
ing of the Natural Gasoline Assn. of America at Amarillo, Texas, Dec. 9 ee “ a layer 12-15 ben Geop ane 


667° AS Treat air oxidizes the iron sulfide back t 
As rea as discussed here comme a vt eontalr 
G ‘ - : iron oxide with the formation of [res | 
s limited to th treatment of ’ unds f iror x per bushel ‘ “7 | 
gas for hydroger lfide removal only material Ir actula perat ror 
” t nust be ken to keep i 
However it should be noted that ponge is not effective unles it I } ns must t ta t P 


where n dic e alen kept moist and light 


when the 


mber approximate! 


oxic ar it presence pound of soda ach is added for each 
re-used veral time however the 

t be the election bushel and the whole mass is thor 
> formation of fines due to handling 

und operat ating proces uughly dampened before any ga is 
we ‘ . will increase the pressure drop in the 

In general processes are treated lhe noisture content j 
process When the regenerated mate? 

my ev av be roughly critical and the bed ist be kept 
! 1 : ump wt ratior al is again placed in service In 

classified as « tan e in op - 

caces where pressure drop is critical 
ae eee It is also important that the ga t is our practice to mix equal vol 
Batch Type Treatment temperature be held above approx umes of new iron sponge with re 
mately 80° F At lower te se 1 s} ye rather than to us¢ 


itermal 
lecreased and the beds will When oxygen is present in the gas 
batct CYP proc anc are wen ease to treat effectively long before to be treated life expectancies even 
= V3 : When the gas to be treated con tained nee the oxygen will allow 
ie to the high reagent t and the 


no oxygen the theoretical fe for iltaneous regeneration along 


example of the batch pro ind i ‘ 
the id standby of the utility co 
panies in the treatment of manufac 
tured ga With some light n 
ficatior process 


treatmen 


The iron sponge is available as a Fig. 1—Flow diagram of an amine gos treater 
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= 
= 
times, otherwise the heat of reaction 
the thod r } roger for nge is places 
I will cause the shavings to catch fire 
serious problem of disposing of ‘ i: 
sulfides produced as end product ’ 
| 
T AS FOR ROP TANK ANKET 
gas at fairly high pressures in cases bey 
where the volume of gas to be treated 4 
is not large and where the hydrogen | z 
ilfide content is low This proce + 
has an advantage over the causti | ” i 
« 
da or lime lurry proce ‘ n that SCRUBBER 4 v~ 
the treating reagent is not appre . 
ably affected by the presence of car | | | 1 [ 
Don dioxide the gas Ta Ne 
In the modified iron oxide proce 
wood shavings impregnated witl ror GA 
xide and called Iron Sponge are ® 
pla on trays inside a pre ire ves AUBBE 
sei and the gas is passed downward a 
through the beds : 


Gas Treating 


with hydrogen 
this case, it 
the 
card them 
the 
regeneration 
the 
MASS 


sulfide 
may be 
beds from 
before they 


In 
re- 
and dis- 
spent be 
sulfur in 
will result 
sponge bed into a 
making removal 
difficult and pressure drop excessive 


removal 

necessary to 
move service 
are 

cause 
the 
in cementing 
hard c« 


formation of free 


reaction 


pac t 


Kegenerative Processes 


In the 

where the 
fide to be 
generative 
ployed. There are many of this type 

those commonly used in this country 
have been the soda ash, the phenolate, 


treatment of natural 
of 


ved is 


gas 
hydrogen sul- 
high the re 
usually 


quantity 
reme 
processes 


are em- 


the tripotassium phosphate and the 
amine processes 

The soda ash process was the 
pioneer of this type treater How- 
ever, they all employ the cycle of 


absorption and stripping but differ in 
the absorption media 

For of brevity, the 
cussion of operating problems on this 
type of treater will be limited to those 


purposes adis- 


of the amine process treaters only, 
a typical flow diagram of which is 
shown in Fig. 1 Phillips is cur 
rently operating approximately 20 


such units varying in size from treat- 
a capacity of 1 MMscfd to 
160 MMscfd, operating on 
variation in hydro- 


ers with 
more than 


gases with a wide 


gen sulfide and carbon dioxide con- 
centrations Table 1 shows some 
data concerning these units 

Treater A, our first treater of the 


type, was placed in operation 
10 years ago treating approxi- 
mately Mscfd of a mixture of 
propane and ethane using a 10-15% 
solution of MEA ( Monoethanolamine) 


amine 
about 
woo 


furnished a pattern for future guid- 


ance, it may be well to discuss its 
variable history at some length 

The treater was operated with ex- 
cellent treating efficiency reducing 
the hydrogen sulfide content of the 
gas from 600 gr./100 cu. ft. to less 
than .05 gr./100 cu. ft However 
since we also desired to partially de- 
hydrate the gas stream after 8 
months of operation, the treating 
solution was changed to a mixture of 
approximately 75-90 DEA (Di- 
ethanolamine) and MEA and 10-25 


water Treating efficiency decreased 
slightly and the degree of dehydra- 
tion expected was obtained. 250 psig 
steam at 404° F. was used to heat 
the kettle and the kettle temperature 
was 308°-318° F. Corrosion occurred 
in the heat exchangers and these 
were replaced after a total service 
life of about 19 months 

Operations were adjusted so that 
the kettle temperature was main- 
tained at approximately 290°-300° F 


and a program of solution analysis 
was inaugurated, the results of which 
are shown in Table 2 The second 


set of heat exchangers had to be re- 
placed after 8 months of operation 
The stainless steel heating element 
was found to be corroded, and some 
of the areas where the tubes were 
welded to the tube sheet were leaking 
The still kettle at the liquid level was 
also corroded 


It was believed that the three most 
likely causes of the corrosion Were 
as follows 

1. Carbonyl sulfide present in 
the gas 
2. Carbon disulfide present in 


the gas 
3. Overheating of the solutions 


in water as the treating agent. Since The first two were found not to be 
our experience with this unit has present and the entire solution was 
TABLE 1—Data on Amine Gas Treaters 
Capacities from 1000-160,000 Mscfd 
Type Gas Acid Gas Content Treating 
Treater Treated HS Gr 108 Cr co, Mo’ solution 
e 1, 2 BLA 
‘ MEA 15-2 
i 
‘ 
TABLE 2- Analysis of Amine Solutions from Treater A 
- Date - 
7S 40 40 1-6-41 664 9-15-41 
MEA 32 
EA 6 78.8 
Va ‘ 


discarded and a new solution con- 
taining approximately 40 DEA 
35% DEG (Diethylene glycol) and 


25° H.O was added. The steam used 
t 


o heat the kettle was changed from 
250 psig live to 100 psig exhaust 
steam Kettle temperatures were 
held below 265° F The unit was 
operated on this basis for several 
years without any noticeable addi- 
tional corrosion Thereafter, it was 
decided that, since dehydration was 
no longer required, the practice of 
adding glycol could be discontinued 


At the present time the solution is 


20-25% DEA and 80-75% HO. The 
kettle temperature is approximately 
240° F It is interesting to note 
that, with the exception of the re- 
placed heat exchangers, this unit is 
operating with all of the original 
equipment intact 

Treater B was placed in service 
about 8 years ago as a combination 
treater and dehydrator using a solu- 


tion containing approximately 50.0% 
DEA, 5° MEA, 35° DEG and 10% 


H.O. The operators were instructed 
not to allow the kettle temperature 
to exceed 280° F. 250 psig live steam 
was used to heat the kettle The 
addition of DEG was discontinued 
soon after the start-up and the 
treater operated on a low MEA- 
50°, DEA mixture in water. How- 
ever, after 10 months of operation, 
the Heating element had to be re- 


placed and it was belie ved that the 


maintenance of a low liquid level in 


the kettle allowing exposure of the 
top section of the bundle was the 
cause of the corrosion. The bundle 
was replaced 

In the following 3'y-year period, 
many of the tubes developed leaks 
and had to be plugged. During this 
period the solution was gradually 
changed, replacing the DEA with 
MEA The addition of an organic 
chromate inhibitor to the solution 


tried. Approximately four 
years ago the heating element was 
again replaced and the steam supply 
to the element was changed from 
250 psig steam to 40 psig ex- 
date, we have no 

orrosion on this unit 
Treater H was placed in operation 
slightly over 4 years ago treating 
the same as treated by Treater 
B The conditions were 
decidedly Treater B had 
been operated with a kettle tempera- 
ture of 238° F Treater H, due 
to operating the still at elevated 
psig), had a still kettle 
approximately 290° F 


was also 


live 
haust steam To 


further « 


gas 
operating 


different 
whik 


pressure 45) 


temperature ot 


After two years of operation, the 
unit was in very poor shape. There 
had been numerous leaks in the foul 
solution piping, heat exchanger heads 
in the bottom 1 3 of the absorber and 
in the top of the still 

Metallurgical examinations using 
magnaflux disclosed that the leaks 


were stress cor- 


caused 


marily by 
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Gas Treating 


Fig. 2—Corrosion cracks on inside of vessel near tray Fig. 3—Corrosio 


n cracks in head of vessel opposite the 


support ring weld 


was actually leaking 
The areas affected 
being decomposed 


solution when analyzed 


is deemed excessive 
all cracked areas were 


claimed by simple 
operating conditions were semi-continuous 


that all exhaust steam 


process treaters, a small quantity of 


proximately 240 water is continuously 


present in the water used to make up 
the treating solution will tend to 
and eventually deposit 
temperature held at 240 
uous operation since that time in the original solution and to 
provide facilities so that 
with operating conditions uously in order to keep both the 
strength and volume at 
had to be rebuilt after approximately 
two years operation 
to note that since it was impossible to 


siderable operating difficulty is caused 


those of Treater C and upon reclama- 


photographs showing the 


{in Treaters G and H 


1 as well as hydrogen sul- 


large enough to settle 


skirt weld 


plugs liquid level control connections, 
gauge glass connections and will in 
time interfere with heat transfer. It 
has been found that if approximately 
10% of the circulating solution is 
continuously filtered the solutions can 
be kept in their original state and 
practically all black residue elim 
inated One very effective filter is 
the Infileo Stellar filter using diato 
maceous earth as a filter aid 

Another source of impurities in the 
solution which may cause trouble is 
the readily volatile compounds which 
are soluble in the solution Where 
these are found to be present they 
may be eliminated by discarding the 
water which is normally condensed 
from the still overhead vapors and 
returned to the system as reflux 
When this is done fresh condensate 
may be added to the still as reflux 
to compensate for the condensats 
containing the volatile compounds 
discarded 


Summary 


It has been our experience that the 
principal operating problem on the 
cyclic gas treater is corrosion In 
general, it may be said that this cor 
rosion is due to impurities present in 
the solution The most general 
sources of impurities are as follows 

1. Corrosive compounds resulting 
from the breakdown of amines due to 
excessive temperature 

2. Corrosive compounds formed by 
direct oxidation of the amines 

3. Corrosive compounds present in 
the gas being treated 

These impurities may be classified 
as follows 

1. Solids. removed by filtration 
2. High boiling soluble com 
pounds.— removed by redistillation 


3 ow boiling soluble compounds 
removed by discarding the con 
lensate normally recovered from 
the still overhead vapors 
The authors wish to acknowledge 
the assistance of Phillips Petroleum 
Co. treating engineers in collecting 
some of the information presented 


~ 
> 
. 
rosion with considerable general cor- curs the amine can be freed by the . 
rosion in certain areas. In addition addition of small quantities of soda ’ 
to the points where the equipment ash t the solution The addition of J 
vicinity of Ww ! in the still and the amine tution 
metal The Ei regenerated in the normal manner j 
was found to t ! When the quantity of sodium thio 
where e treating 
and tl ition can be re 
redistillation in a 
psig vas little equipment 
used in the kettle elements and the In the operation of the cyclic 
kettle temperature was held at ap- 1 : 
been done there has been no further solution in the regeneration stage 
evidence of corr r Thu any nor latile impurities 
placed with secondhand riveted ves- by foaming in the absorbers It is 
sels which were seal welded and not believed that this foaming is caused % 
stress relieved. Upon changing the by the formation of soaps by the - 
operating conditions to approximate reaction of the alkaline solution with ’ 
eC minute traces of naphthenic acids : 
tion of the corrosive solutions there present in the raw gas This diffi Rs 
has been no further sign of corrosion culty can be eliminated by the addi- ‘ 
on this unit Figs. 2 and 3 ar tion of small quantities of an anti sc 
Dee general ap- foam agent, such as commercial oleyl 
pearance of the tress corrosion alcohol or stearyl alcohol. These al 
cracks develop cohols due to their limited solubility 
When the gas to be treated con- should be added into the pump suc : 
tains on to insure sufficient dispersal 
fide there will be a considerable for- into the treating solution ; 
mation of amine thiosulfate in the All gas treater solutions carry 
treating solution This amine thio- mall quantities of iron sulfide in 
sulfate is not regenerated in the or- suspension Over a period of time 
dinary manner and will eventually these particles grow and become 
build up sufficiently so that most of en: out This ac 
the amine is not available for hydro- tion results in the formation of a 
gen sulfide removal When this oc- black sticky mass which effectively 
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PLANT MAINTENANCE 


Cut-away drawing of first section of Humble’s centralized shops building at Baytown refinery 


200,000 b/d Plant Centralizes Shops 


A GOAL of complete centralizatior sible Lighting is with both mercury The walls of the completed section 


of all mechanical crafts in th vapor and incandescent lamps in each of the centralized shops building art 


bestos siding or 
The roof is mat 


Baytown refinery of Humble Oil & fixture. 1 scoping platforms, 35 f 


Refining Co. is being realized witt high and capable of holding two met 


ath, glass wor 


rock slab and a 


the recent completior of the firs 


cection of a huge repair and maint The building will be entirely wit 


building The structur ut window and will be air cond 


will replac prese 


of H. K. Fer 
i all three = se« 


build 


mplete refinery « ring 2700 acer f the building will differ, and tl ection. The W. 8S 
wf ground and running ver 200,000 buildin will be zoned t eet tt fellows Construction Corp., Houstor 
b d of crude oil requirement. Fiberglas insulation i has the contract for the econd ( 
thi the wa ind ceiling f all thre tion, now inder constructior rt 


ct f proj d tructur Otis Massey Houston, has the 


Fiberglas in 


nechanical 
weld 


pected ear in 1990, at which ti perature 80. Relative humidity will rs, insulator carpenters, instru 


bricklayer 


painters jacksn tinners and 
hed 4200 qj. ft and evera ature { be iintained at a mini others, will be brought together un 


will be les 
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BR; q 
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- 
5 ry ‘ > 
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; 
f insulation a 
a 7-ft. brick bast 
of galvanized metal 
nanes layer of asphalt felt 
ntiy scattered facil tioned to close specifications for both The Heustor 
ities and will bring under one roof temperature and humidity during all guson Co. designe b 
all uwtments of 4 ns. Heat loa n var t tior f the pt nd 
sections, be 720 ft. long, 308 f 
uni 44 ft ins. high. Th will help maintain the specified sun contract for installing 
prerently finished section ft mer and winter temperature the first and nd sections 
long, U cond section will be 16 During su er months the inside As part of the improved plant : 
ft. long, and both are the same widt! t perature will not exceed 78 F maintenar program at the Bay 
OS ft. The second section is unde: when the outside dry bulb tempera- town refirery, all the ! 4 
construction with completion — ex ture is 95 and outside wet bulb tem- craft pipefitters, mact ’ 
hundred peoy vork th 72° iry 
has four work bay each 72 ft. wide bulb is 20° F.; and a relative humid- delay when repair work has to pass 
and 46 t high parat by va ty f at least 30 will be maintained through veral different shops 
and partition nt eparat hoy \ when Modernizing and entralizing tl 
b tov th nter f er «2 and it at 32 
ay t. wide a . y shop facilities is Humble’s plan for 
The ait nditioning equipment t keeping mecnhar vork at Baytow! 
lockers utility nme and tora ery thre. tion be tet vith expar and improve 
¢ spe talled in th second seeticr Or ment a ver the refinery. The plant 
Overt ad ur tra the O-tor nd 1100-ton Yor has grown large and ts opera- 
length wh bay. Fixed erat ‘ trifugal « pr rare now being ir tions s plex that the old de 
hancle cal lifting and ng t ta iim t ectior u roon centralized shoy wel nadequate t 
Modern shop equipment fa typ pr ied f tu additional 1100-tor ery the plant requirements as 
will be nstalled. Each hor 4 t init kr 1! N 22 ‘ plove a fast and f ently a necessary ut 
made as nearty fa refrigerant der today’s operating conditions 
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PLANT DESIGN 


Five Unique Design Features Installed 
In Ohio Oil's Modernized Refinery 


By WILLIAM C. UHL 


IVE new and unique ign f i lifficult in such an operatior 
tures in processing an lias Equipment Editor is also clo ntrol of fire hazards 
equipment have been in porat i " we new arrangement at Rob 
Ohio Co.'s recent d iad inson e still vacuum tower bot 
mult llicn fin 4 . during t pan ir t flow directly through cooling 
inson, elude Inivers: oils to the oxidizing vessels, There 
1 inuous oxidation designe ul luid through a carefully de 
procersin uum tower bottoms ) : ‘ erizi n unit. ¢ ystem developed by the 
asphalts veral specifi rr cov lan and we: line reatin ) rp The simplified 
lesires uni j inc led ‘ , ‘ rar ‘ig. 2, il trates the op 
proce unit. High ef 

lation obtained be 

the air streams 


upwardly lowin ! 


stream early la ml T about 7 psig., enters the 


Exxistin quip Is at approximately 160 
building progral egan conci emperature b by 


procedure f th lui ati t an 18.500 b d crude unit. f r mo ws if compression from the ro 

cracking unit a at Holmes-Manley er 

obtaining incre i an me rs. each with a gas oi lary mach oxidizing vessel a 12-ft 

and lower overal u i pacity 
1—Provision of an I y combination dictillation and cracking ft. of charge depth. Each 42-in. mix 


il 


f 2000 bd. and a Kellogs ‘ r by 19-ft. deep tank with 15 


signed device > unimM 8 10 unit of 2500 b d capacity ing I equipped with a 20 hp 

at the control ‘luid ef otor i Mhe calculated 

flue gas stack Asphalt Processing starting load i ! and the 
5—A permanent ion of ¢£ The continuous method of ' running horsepower during oxidation 
ater-fog system is expected to be 10.5 to 11 

The impeller of ach mi re 


ceives from 600 800 cfm. of air 


manufacture a such is no 
areas to gi as Many companies, including Ohio 
1 the event of fir have revamped existing equ 
f oducts at 

{ product a ! for that purpose. Usually crude 


asolines, heating oil, li bottoms ari umped fro! an it t 3 *. rise, or 1600 gph. at 100 


The design capacity is 5500 gals. hr 


leum gas, residu: 


mediate storage tank through 

Diesel oil, ¢ é li a series i horizontal batch . 1 operation, the hot arphalt is 
wessing pre jure is diz stills while air i own ” on sucked to the underside of the in 

in the simplified flow chart verforated peller, discharged centrifugally 

through t he tationary deflecti 

about 7 blade ring, and forced in a dowt 
daily path by th hood on the ming 

lation uni Fig. 1—Simplified flow diagram of s ‘ } i om the d pipes 

major process flow at Ohio Oj! Co.'s ping ol g and enter 


Robinson, refinery ween flowin 


| 
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in addition to conventional API sepa ee! 
rators, one of the first such instal- 
= lations made in any oil refinery 
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Five Unique Features 


streams of 
and 


asphalt. As the 
mixture is 
the stationary 
broken 
violently 
rhis 
of ACTOSS the 

The Turbo-Mixer 
sign which the 


asphalt 
discharged into 
blades, the air is 
fine bubbles 
into the 
rate of 
interface 


air 
ring 

into 

scrubbed 


down and 
asphalt 
gives a high transfer 
is a patented cde 
states 
types of ab 


manufacturer 


has been used for all 


sorption operations for many years 


and has shown high efficiency 


The two large 
cylindrical vessels at the right are the 


Asphalt oxidation unit. 


oxidizers. Two large lines going from 

tops of these vessels through the vessel 

at the center to the stack at the left 
are vapor lines 


In a typical operation at Ohio Oi) 
bottoms at 710° F. ar 

through first 
where the 


about 
the 


tower 


pumped cooling 


temperature 1S 


Schematic flow diagram of 


the continuous asphalt oxidation unit 


The oil then 
through the blowing stills in 
series, being raised to 490° F. in the 
first and 500° F. in the second. Then 
it is pumped through the final coils, 
which lower the temperature to about 
mo F thence to storage. All 
lines are 1 and traced 


Three different 


lowered to 450 F 


passes 


and 
insulate steam 
products can 
produced from the bottom of the 
vacuum column (1) 16-17 A.P.I 
gravity flux, (2) 80-90° F. melting 
and 100-102° F 
melting point asphalt. The type of 
bottoms product is dependent on the 
absolute ! in the 


point asphalt (3) 


vacuum col- 
erude heater 
Melting 


100-102 are made by 


umn an reduced 
transfer t« 
higher than 
of the 


mperature points 
use 
oxidizer 

blowing 
wa 


Overhead vapors from the 
still pass through a combination 
al tank to a burning 
njected into the top 

blan 
which re- 


flashing 


form a steam 
asphalt level 
idency toward 
1 the top head 
throughout the area is 
a spare. A piston type 
used to clean 
with Diesel oil after they 
ram 


out as 
phalt 
are 


taken out of service A 
unplug lines in 
which asphalt has partially solidified 

The two can be op- 


pump is also used to 


asphalt stills 
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Five Unique Features 


Right: the rotary precoot filter in the 

slop oil recovery system, showing stain- 

less steel screen on which the cake 
is collected 


erated singly, in series, or in paré 
Thus far, Ohio Oil has not used the 
parallel arrangement 


Waste Oil Recovery 


gased on the principle of using 
precoat type, vacuum filter to break 
the oil-water emulsion refinery 
waste, Oho Oil's slop oil recovery 
system obtains an almost 100 
nation of usable oil along with 
a very low oil content in the effluent 


water stream. Illinois state waterway mer sump accumulations from the bottom emulsion then is pumped di 
agency tests have shown the refinery API separator are pumped periodi rectly through an Oliver Precoat fil 
effluent stream contains 2 ppm. and cally to one or the other of the two ter, where the emulsion is broken 
less of oil 500-bbl. mixing tanks, picking up an Filtrate passes on to the 2000-bbl 

The system is illustrated in the injection of Tretolite on the suction settling tanks, from which the pure 
simplified flow diagram in Fig. 4. As side of the pump reclaimed oil is easily removed and 
operated by the company since it The oil separated by the Tretolit returned to the plant. Recovered oil 
went into service in May, 1949, skim- is removed by a swing line, and the normally is used as part of the feed 


to the catalytic cracking unit. Water 
phase from the settling tanks joins 
drain streams from the mixing tanks 
and is returned to the inlet side of 
the API separator 

Two settling basins of conventional 
design are in the line of flow on the 
effluent side of the separator. Puri 
fied waste water then passes through 
a 1'-mile sewer to natural water 
ways and ultimately to the Wabash 


River 
Company engineers estimate that 
between 50 and 60 of the oil re- 


covery is accomplished by the treat 

ing chemical and the balance of 40 

to 50°) is obtained by the filter. Flow 

rate through — the filler averages 

about 15 bbl. hr but records show 

it varies from as low as 5 to as high 

as 40 bbl. hr. Operation of the sys 

tem is not a day-in-day-out propo 

sition, but rather is done whenever 

SS sufficient sludge is accumulated 
about 3 to 3%, times per week 

One application of diatomaceous 

silica filter aid-—fourteen 50-lb. bags 

will last for a full run of between 

24 and 28 hrs. This figures to a lit 

tle less than 2 lbs. of filter aid per 


bbl. of throughput when running at 
the 15 bbl. hr. rate 

Most oil-water emulsions collected 
in a refinery become stabilized by 
lirt particles. Particles of dirt are 


surrounded by a drop of water, sus 


— 


an oil phase. Heating and 


treatment will result in a 


partial breakage of this emulsion 
but seldom is the entire volume bro 


Considerable work has been don 


n the ast by filter manufacturers 
toward development of a system for 


Fig. 3--Left: details of the Turbo-Mixer 

device used in the asphalt oxidizers. 

Bubbles indicate flow of air; arrows 
that of the vacuum tower bottoms 
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Aerial view of the 
area 


re covery 
API separators at right; filter 
end pump house ot left; two large 
settling basins in background, behind 


building 


this equipment 


Fig 


4 Arrangement of equipment ¢ nployed 


recovery system 
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Five Unique Features 
| 
*~ 
~ 
a 
utilizing pr ure filter howey it Phe truction 1 ot 
y the filter « were found too short ibricated ster The dru is cov 
for practical purpose The Oliver red with stair teel wire cloth 
United Filter In design of a va Th tos t 
+ ‘ n ilia 1 a Robinson ne 
: ium type, rotary, pre at filter wa first full-scak nit in any oil refin 
; found to be the answer to the prot rv. has t n aT peratir result 
al len Th tan that a clean surtac consist t with tl a of pilot plant 
With to 3- continuouriy presented to th under test ot seveial ethir 
: in. thick coat of diatomaceous silica emu thus el nating the prot fineries, « ept for variations in flow ; 
filter aid is deposited on tt awcuur em of hort: cyel and per tt rate, which depend entirely on tt 
irum by urrying the filter aid is ntinuous operatior nly ne pa necif ravit the and ti 
Vater t il A knife mechanim ad through the filter being required amount of dirt. Oliver engineers re 
Vanees about ir per r lut The Ohio O init port a « plete break of the emul 
of the drun having off a thin fil r lia ter by S-ft. lor ru cor ston s being ybtained in all case 
f the pr at and th lected cal tainir py X at ) 3. ft f vith a single pa through the filter 
By mear f r anifolding, not 
hown r Fig Ohio O 
! vat the API separator bot 
toms to the pre it filter for de 
= watering and ‘ ny 
id n addition to the API sepa 
vered bu which house the 
filter, the arious and stor 
‘ igre pa r the reating chemica 
« ind filter aid. A permanent installa 
tic! f toa ur nozzles to a 
9 part f tt eparator provides con 
it plet protectior n the event of fir 
The very unit was built by 
J. F. Pritchard C 
Regenerator Lining 
R i i kin temperature n U7 
fer that ar proved pr edure by 
° which th veseel was lined will r 
4 sult ir nereased service life, Oh 
« 
° Spot checks with “Tem] sticl 
. aft rature f th itside fa 
{TTUN f the regenerator have indicated the 
lesired results of 4 to 350° F. wher 
1100° F 
: 


Five Unique Features 


ompanying 


entire 


are welded 
sition around the « imference 
the vessel, on n. centers on the 
ertical 
Also welded he vessel wall are 
msisting of contin 


the vapor-stops, ¢ 


! UOP’s model of the improved lining for Fluid unit regenerator: showing four 
stages in its application, from left to right 


uous steel stmps, '. xX 2 in., formes 


to the proper radius and spac 
i-ft. vertical centers, as shown 


Fig. 5 
The procedure for applying this suitably calcined fireclay. The inner sistan is its extremely light weight 
lining follows layer is thoroughly wetted before ay lesirable in a process vessel of this 


omposite 
1. The surface is cleaned by sand plication of the refractory castabl ize @ 
blasting to remove rust, mill 8. The refractory castable is cure Minimize Stack Valve Erosion 
scale, welding slag, and other foreign and dried out in the same n anner i Rapid erosion of the control valve 
he enti in the regenerator flue gas stacks 
2 All esel openings are clo lining is then tempered by é : has in the past been = attributed 


about 1000 about &0 
irop, usually from 15-17 psi. im the 


with tapered hardwood plugs 


coated with 
ll heavy tructural members 
A distinct advantage this flue 
oines are covered wit 
mee : picseativene posite lining addit © it pheric at the stack outlet. This prob 
is overcome at Robinson by an 


‘ steam generator to atmos 


nite prevent bone 

pitch pr nt t insulating properties ¢ abrasior lem 
the provide tne 

bility yu i by temperature 


changes 
1. laye of uxture 


Lumunite 
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n Fig. 5 and the pho 
sectior bottom cone’ and the sid 4 
walls of the carbon steel regenerator x 
up to the point where the diameter 
tapers inwardly t the upper tubs 
sheet r cyclone support. that 4 4 
point he ning nprises ye F F 
high-temperature, magnesia block ir ’ 
sulation protected by stainless steel 
shing!] held position by bol 
which are ied in pla < q 
hair commonly ised in conver i 
tion. In the Oh Oil unit, these } 
hair are of U-shaped n j 
fn 
height of 3 n. They are used it ; 4 
n. wire he legs of th: ¢ 
it 
of MEE cement and Vermiculit’ VESSEL Wa 
aggregate is applied by means of a ‘ 
4 
s cured by conventional water spray o 
ng for at least 24 hr and then air 
dried at atmospheric temperature for 4 
at least 48 hrs. The temperature 3 Ve ere 
that level for at least 48 hr or ur wit if 
t t >] lent that al ture nha 4 Bee 
+ 
6. Tr top faces f the hair bar 
fully exy ed and hexagona len 
led t the ba n apy x atel 
7. Refractory castab appl 1 ¥\ 
thickness of it filling the oper YPC AL OETA 
ing n the hexsteel grating, flowin = 
nt ts slots and behind it. This cast » 
able is made of Lumnite cement and Fig. 5—Details of the monolithic type lining in Fluid unit regenerator 
2 


second such 


installed by UOP. A 
similar piece of equipment has been 


expansion chamber, the 
designed and 


giving satisfactory service in a UOP 
Fluid unit at the Detroit refinery of 
Aurora Gasoline Co. (See PreTROLEUM 
PROCESSING, Sept. 1947, pp. 670-672) 

The chamber provides a means for 
reducing the 


pressure drop ino thre 


successive stages of 3 psi. each, so 
ybtain the 


across the 


as to optimum of 6 psi 
control valve. vertical 
evlindrical, carbon steel vessel, 5 ft 
in diameter and 32 ft. in height, it 
contains three horizontal 


gmnds, spaced at inter 


pertorated 
restriction 
vals of 6, 8. 8S, and 6 ft.. measurin 
from bottom to top. Each plats 

ho 
blanked 


number 


tains two-ir 


Groups of these holes are 
off on plat the 
blanked off being determined by con 
drop 


each 


ditions and rressure require 


ments 


A portion of the water fog system on an upper level of one of the processing 
units during a test on the nozzles 


A flue gas by-pass line has been 
provided in the Robinson 


to guard against any 


installation 
possible fail 


ure or blockage in the main stack 


Water Fog Installation 


Unique as a method of fire pro 
tection is the 
of a water fog 


permanent installation 
processing areas at Oh O's re 
finery 

A con plet 


ers each unit with fog type 


network of piping co. 
nozzles 
located at various levels so as to pen 
etrate to the points of chief potential 
danger and also to provide a coolant 
for the 
bers, Which might becoms 


important tructural mem 


Weakened 


from excessive heat 


The major piping arrangement is 


shown chematically in Fig 6. D 


of manifolding on 


tails each individ 


ual processing unit are too complex 


for reproduction here Chere s one 


system in the majors 


Fig. 6—Major piping arrangement for the water fog system 


valve for each of three sections in 
each of the three areas, and one push 
button the 
In case of fire, the 
person at the area in question opens 
the proper valve and pushes the but 
ton. This starts the 1250 gpm. firs 
pump, located in the plant water 
system pump house. The switch in 
the process area will not turn off 
the pump. That can be accomplished 
only by the switch at the pump it 
self. The fog water circuit 
is independent of any other plant 
water lines 

The 12 available from the 
pump is not enough, of course, for 


switch at valve location 


responsibl 


system 


the entire fog system at one time 
Ohio Oil engineers feel chances are 

which would de- 
deluge at all points in the 
although it is planned 
to install improved impellers on the 
pump and utilize a heavier 
which would boost output to about 
1700 gpm. This capacity will meet 
the highest demand fron 
any single one of the nine 
The sections at the cruck 
area are all concentrated on the at 
mospheric unit with none 


remote for a fire 


mand a 


pros area 


motor 


sections 


three 


on the vac 


uum still, Maximum 
242, 1100, and 144 gpm. on each se« 
tion. There are 97 fog nozzles of six 
lifferent types 
around the 


demands ars 


Some are placed 


lower walls of the mair 


tower, Others provide protection to 
main structural embers—in addi 
tion to concrete reinforcing. Most of 


them are near the ground level, with 
a few on the second level 

In the nozzles 
different types are installed 
Maximum demands on each section 
here are 1566, 402, and 1368 gpn 
The highest point this system reaches 


cracking area 


of 


is about 100 ft. above 


grade, just 
below the bottom head of the reac 
tion vessel. There are other nozzles 
on down along the stripper supports 
and around the regenerator 


Maximum demands on the 
sections in the light ends area ars 
690, 415, and 483 gpm. A total of 129 
nozzles of three types are used, On 
the poly unit, the highest point 
reached is about 42 ft. Nozzles at 
that location protect a poly feed 


surge drum, normally containing C 
and C,’s. In this area, particular at 


tention has been paid to protection 
the light 
section includes pro 
tection up to a height of about 2& 
ft.. so as to cover a number of con 
lensers. The highest level 

wentration 


ends vessels 


reached 


unit 
init 


The fog svsten loes not constitut: 
the sole fire protection at Robinsor 


Conventional stean 


smothering lins 


are installed at the furnaces and con 


siderable portable extinguishment 


equipment is employed, including dry 
chemicals and foam 
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CHEMICAL EXPOSITION 


Applicati 
Feasible 


IGH frequency sound— beyond the 


range of human hearing—car 
now be utilized, it is reported, iz 
full-scale processing equipment to 


speed up such reactions as distillation 
extraction, polymerization 


coagulation, and the like 


oxidation 
Heretofore 
the uses of this so-called ultrasonik 
energy have been limited in capacit 
to the test tube and laborat« 


stage 

Equipment exhibited publicly for 
the first time at the 22nd Expositior 
of Chemical Industries in New York 
Nov. 28 to Dec. 3, demonstrated the 
feasability of extending the size of 
ultrasonic productior 
scale This has been mace 


operations to 
possibl: 
through the development of especial 
ly formulated barium titanat« 
mic materials 


cera- 
These ceramics permi* 
the use of electrical current to pro 
luce high frequency sound 
which can be made to emanate uni 


waves 


formly into a desired area or focal 
point The energy can 
be obtained at greatly reduced rates 


supersonic 
of electrical input, as compared to 
that resulting from quartz crystals 
used previously in the various labor 


atory types of supersoni generators 


“Colossal” Shaking 


The chief 
energy 1s to 


function of supersonk 
subject chemical rea 
tions to what might be termed “colos 
sal” shaking. The vibrations set up by 
a supersonic generator, or transducer 
reach an acceleration of one millior 
times per second. As a result, re 
actions which normally 


eral hours to 


require sev 
complete might be a 
complished in a matter of seconds or 
minutes 

Officials of the Brush Development 
Co., Cleveland, who developed the 


commercal equipment and ¢ 


re organ 
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on of Ultrasonic Energy 
in Chemical Processing 


By WILLIAM C. UHL 
Equipment Editor 


to market it r the trade 
Hypersonic Generators ex 
plained that the new ceramic has 


a low impedance in comparison to 


quartz 
This means that a very low voltage 
can be applied to obtain the san 


acoustical energy that would req 
a very high voltage with quartz. I 
example, quartz 


type generators 
necessitate an input voltage of 2000 
or more, whereas ceramic elements 
will operate satisfactorily in the 
range of 50 to 100 volts 

Prime 
is found in so-called piezoelectr: 
Quartz and other 
erystals have such properties rhis 


source of ultrasonic force 


devices simular 
means their crystalline structure pro 
duces controlled: vibrations on th 
application of electric current. Pra 
tical applications have involved the 
use of natural quartz crystals pro 
essed to the desired shapes and 
However 


dimensions quartz is a 


material and particularly ex 


scares 
pensive in the large shapes require 
for industrial scale use of super 
sonics 

Wartime research at the Titaniun 
Alloy Mfg. Co. (now a division of 
National Lead Co.) 


certain ceramics containing titaniun 


revealed that 
showed many of the required piez 
electnc properties of quartz. Further 
work at Brush Development Co. ha 


Two shapes in which new ceramic 

ultrasonic’ generators 

are being made. White arrows indi 

cate direction of flow of the high fre 
quency sound waves 


elements” for 


‘ successful techniques and 


ethods of producing finished bariun 


litanate ceramics in almost any shap« 
r size Several typical ultrasoni 
generator elements of this new 


shown in the 
these the 
dish-shaped elements will 
represent the most effective 
bilities for ultimate use in chemical 


ceramic are photo- 


graphs Of tube-shaped 
and the 


possi 


processing units, it is believed. The 
tube shape will lend itself particular 
ly well to continuous processes where 
n reactants flow through piping, or 
large cylindrical vessels, and the like 


some Problems Still to be Met 


As yet, many chemical engineering 
requirements in the field of ultra 
sonics have not been adequately satis 
fied. Chief problems in addition to 
the proper size include 
discovering the best operating condi 


generator 


tions, designing accessory equipment 
determining the methods and tech 
niques to be employed and circulat 
ing the existing knowledge on the 
subject. The Brush Development Co 
feels it has a good start on the an 
swers to some of these phases to 
the problen They are building pilot 
plant size models of the Hypersonic 
Generator and have established a 
Hypersonics division to aid individual 
further 


satistactory 


manufacturers in develop 


ment of commercia! 
supersonic equipment 

The American Institute of Chem 
cal Engineers has also shown in 
terest in the field. Leading the way 


n making available the present 
AIChE 


has scheduled a special series of 10 


knowledge on ultrasonics the 


technical papers on this subject, to 
be presented during the first five 


months in 1950. Dudley Thompson 


3 
«<3 


Chemical Exposition 


assistant professor of chemical en 
gineering at Virginia Polytechnic In 
stitute, has been named to supervise 
this series of special papers. Profes 


aor Thompson presented his own 


paper on the subject at the 42nd ar 
nual meeting of the Institute in Pitts 
burgh during the week following the 
New York Chemical Exposition 


Where Will It Fit? 


Just where the supersonic gener 
ator will fit in the field of petroleun 
processing operations is a difficult 


answer as yet. From all 


indicatior t would eem to have 


considerably possibilitie to 
day because of the Brush Develor 
ment Co work in leveloping the 
new ceramih In ply to PRTROLE! 


PROCESSING, a number of oil « 
pany authorities have indicated that 
the Hypersonic development is signi 
ficant and merits further exploration 
One spokesman stated 

The production of large bariur 
titanate transducers by Brush is no 
doubt a great step forward in th: 
field of ultrasonics. It is reasonably 
certain that these transducers have all 
the advantages claimed for them such 
as greater output, variety of shape 
low cost (probably), and much lower 
voltage operation (100 to 200 volts 
as against 2000 to 6000 volts) How 
ever, it is still difficult to talk ir 
terms of petroleum processing appli 
cations fo two reasons 

rhe first is that it has not been 
shown that ultrasonics will really 
do a great deal Process-Wis¢ and 
the second is that the energy cost 
are still extremely high A yviven 
amount of electrical energy from the 
power company still costs 6-7 time 
as much a8 an equivalent amount of 
heat from and added 
to this cost must be the ost of con 


cheap fuels 


verting commercial power to hi 
frequency power 


It would appear that ne would 
have to be able to do something real 
ly remarkab!: with ultrasoni t 
justify this st r else ad t to a 
very expensive product which could 


quartz, but the big advantas lat 
power hancdlir is not 
portant in these apy ation 


Ceramic Permit Large Units 


opment 
transducers 

Another petroleun techn 
agrees that the 


sound but questions whether the 


equipment can be developed anc 


ated competitively with other modern 
engineering approaches 

A research director with a chem- 
ical company closely associated with 
the petroleum processing field pointed 
out that the development is certainly 


me of significance but one which re 


quires much further» work before it 
im the ndustry He explained 

t is } the ultrasor ger 

m quipment would seen 


application in lube oil manutfas 
ture becaus 


xtractior 


he cal engineering at at vestert 
technical scl who had pr u 
been associated with a major oil n 
In process engineering 


heves ultr 


4 place in extra 
though that would require con 


nentation. Of more 


exper 
usape would be ts potential employ 
g of lube stocks. In 
additior he believes t might serve 
in fluid catalytic reactions. He is 
convinced it has a place in future pe 


ment in blend 


troleum processing operations 


Refinery Interested 


The chief chemist of a mediun 
sized refinery in Illinois told Petre 
LEUM PROCESSING hi plant is very 
much interested in ultrasonic equip 
ment They have built a small. one 
Kilowatt generator and are now ex 
perimenting with various material 
with which they hope to line metal 
pipe, Which would then be used for 
some type of continuous processi 
The new 


ng 


barium titanate 
material appears the most promising 
he said, although 
levelopment many 
to be solved. H 


Selected any pecifi 


has not 
processes in 


which they hope to apply itrasonix 


energy Rather they have n try 
ing it out n everything possible 

In summary it can be recog ! 
that the very hig! peed whi 
ise of ultrasonic energy can brir 


ary tudy th new t when 
st peration and th riginal ir 
stment brought into t) ture 
In I t f ca tion is a 
t i require nt 


4 Foxy tior 4 the exhibit otf 
two icts by Genera Ar r & 
k ‘ ny ron r and 
the quid ron pentacarbony!l rhe 


carbonyl iron powder has proved etf- 
fective experimentally as a catalyst 
in the Fischer-Tropsch reaction 

The liquid, iron pentacarbonyl, has 
beer suggested as a substitute for 
anti-knock 
motor fuels. It has all the 
rties of TEL fluid, how 
ver, company engineers pointed out 


iad as an 


that as yet it has a number of im- 


portant drawbacks that would cer- 


tainly | it its present possibilities 
n this field. It has a strong tendency 
to posit iror n inder walls, to 


t a very toxic material re 
quiring areful handling ‘(See roxik 
Propertic of tefining Chemicals 


Listed by API Medical Committe 
PETROLEUM PROCESSING, October 


1948. p. 969-972 


Extraction Is Simplified 


The multiple stage liquid extrac- 
tion process can now be reduced to 
4 unit operation comparable with 
distillation as a result of a new piece 
of laboratory equipment demonstrated 
the first time publicly at the Chem- 
Exposition by Otto H. York Co 
Called the York-Scheible Extractor 
it provides for continuous counter 
current, liquid-liquid extraction re 
quiring a large number of stages. It 
comprises a tower provided with a 


number of extraction stages, each 
Stage having a mixing section and a 
tacked calming section in which the 
hiquid phases are separated (See 
What's New Item 9%, PETROLEt™M 
PROCESSING, Nov., 1949, p. 1271.) 
The equipment can be applied, it 
is stated, to the solutions of such 
problems as the separation of: close 


boiling mixtures, azeotr «© mixtures, 


non-volatile mixture at-sensitive 


mixtures, and isomers 


How It Operates 


In carrying out fractional liquid 
or a fresh heavy solvent 


duced at the top of the 


olumn 


rves to rectify the light solvent 
extract moving upward; this action 
bein Similar to that produced by 


at the bottom f the column performs 


a stripping action on the heavy sol 


vent extract flowing flown the 
slums an action similar to that 
produced by reboil vapor in stilla 


SiZe ©X 


all auxil 


fron 


to better than 100 stage ¢ 


i heights equivalent to a 
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ju 
Agreeing to its possibilities in lub. 
ques, al 
A rable 
4 
f 
ox 
absorb tl his t \ ur is to a u action i a factor liqu reflux in a distillatior imn 
laboratory problems New tral tas It is the one Similarly, the light solvent entering 
fucers ha ver factor wl t n 
tion 
In other words, it till too ear t of A l-in., 14-stage laboratory-=_—_- 
to talk about using these trar ' using supersonics can be considered traction unit mplete with =. ; 
\ ‘ nr tions f 
n the field, but their a ability appHications iary quipment available 
tt t ren 1 
floes make at least | t ! lent main t t fr the fabricator Larger 
large cal ultrasor work f th ind searct t ar plant quipment can 
proper application uld be fou be built t rder in any eter and 
at Another new levelopment which ‘ in handle up t me gal 
reat wid nt t at t Chen hr lepending n the properties of 
» st the liquids being handled. It is said 
ficiency 
Ee oper theoretical stage as low as 2 in 


INSTRUMENTATION 


Control 


Point Location and 


its Effect 


On Fractionator Column Operation 


By K. D. UITTI, Universal Oil Products Co. 
Presented before Instrumentation Symposium, 
Texas A. & M. College, Oct. 12-14, 1949 


Temperature conditions in a laboratory fractionation column were 


investigated in a study to determine the optimum control point for the in 


strumentation setup 


tions 


M ANY nstr 
4 have been 1 
fract nating col 


of 


the col 
ot 
Another 
the reflux 
flow contro! 


method is 
nstant rate 
some 
rature in the column constant 
letting it vs npu 


In any fully automatic column con 


trol instrumentation of these types 


it is always necessary to provide for 


least two basic iten the heat bal 
ance and the fraction Oo v It is 
o the latter facto 
ticular paper directs its interest 

Both of 
requirements 


that is par 
these n nstrument 
must servomechan 
isms of the closed loop type $y 
fractionation level is meant the de- 
ree of purity to which the column 
separates the products A heat bal 
ance alone does not assure a given 
lesired degree of separation, since the 
sum of the heats supplied by the feed 
reflux and reboiler can be easily ad 
justed te heats 


withdrawn in the overhead vapor and 


equal the sum of the 


reflux ratio or tem 
perature levels in the 


bottoms at any 
column 


The fractionation level is fixed 
when the reflux ratio is fixed and cer 
tain temperature is he 
any given feed composition and col 


constant for 


umn pressure It is necessary to set 
both of these independent 
An example on a multicomponent col 
umn will show why this is true Sup 


variables 


pose a column feed is compos 
propane, butans 


flUx ratio, of, say 


and pentane 
twice the feed 
rate will make a reasonable 
tion between propane as 
and butane-pentane as 
between propane-butane 


separa 
overhead 
bottoms, or 
mixture as 
overhead and pentane as bottoms 
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Calculations were made with various feed composi 


The effect of holding a constant reflux rate was considered 


although iportance 
factor is not red No 
method of solving the 


a transient 


time 
wave mmpositior 
change through the decks of a columr 


has been published 


Deck Temperature Curves 


For all the 


these 


calculations made ir 


investigations a _ fractionator 
having 18 theoretical decks was chos 
en, with the feed being introduced at 
a definite fixed point in the 
7'y theoretical decks from the top 
The feed in all 
component 


column 


cases was the 
propane-butane 
The column pressure was 200 psig 


mixture 


At a constant feed composition and 
with reflux 
calculations were 


various ratios, a series 
made to deter 
which deck, if any 


temperature the 


mine changed i 
most. It is similar 
recording pyrometers 
are installed in the 
deck, and when the 
varied, the 


to a case where 
every 
reflux ratio was 
temperature 


liquid on 


records were 
ascertain which deck 
Such a record 
seen in Fig. 1. Of course, in 
where the 
highest, the 
was the 


compared to 
changed the 
may be 


most 
cases reflux ratio is the 
overhead product purity 
Hence, the curves 
are an indication of the 
curve 


highest 
temperature 
that would result for different 


en for 
each sub 
prod 


the record 


there are two 

lich change 

any other 

the fourth 

from the top 

ed composition 

w figure, they happen 
ddle of the top section 
and the bottom section 
of the 
onclusion§ for 


nature 


r pat ‘ 
mixtures such as in 
that 

deck will always ay 
middle of the top and 
happens that 


the petroleum industry these 
maximum 37 
pear in the 

bottom section It so 
in this case, the 
f the bottom section 1s 
that for the top section The 
tion could 


temperature change 
greater than 
situa 
reversed, how 
different feed 


locations sO 


easily be 

for column of 
com position and feed 
that this aspect of 


Fig. 2 is not a 
generalits 

that 
prod 


a fortunate thing, too 
maximum AT value for one 
purity lies at the deck as 

that for another product purity; that 

is, that the 94 product has its maxi 
mum at the sth deck, and that the 

98") product has its maximum AT 

also at the 13th deck. The 

do not drift for different reflux ratios 
From Fig. 2, it will be 
to come to the conclusion that if a 
temperature controller 
used in the 
cated at one of these 
decks Since for the 
uct purities considered, the change in 
the bottom section control deck is as 


maxima 
reasonable 


were to be 
column it should be lo 
“maximum AT 
range of prod 


much as 22 


tion 10° it 


and that in the top sec 
would be wise 
put the temperature bulb or pyrome 
ter on the 13th deck, or in the bottom 
section If it were to activate the 
reflux instrument engi- 
neers loath to accept the 
process lag through the 13 decks plus 
the condenser Hence, it would be 
far more feasible to make the tem- 


choice to 


pump, most 


would be 
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product purttis. The curves ig 
t; tures however 
t ratu r, 
ict as a reference curve 
shown in Fig. 2 1 ilt « 
Fig. 2 show ; 
imentation setups Unless a temperatur ecified feck n this 
d for the control of omewhere n the jum th trac temperature 
imns with aryu tionator is given! instructions as t lecks They 
degre ess A very commor where to cut 
fleck and the 
ne in t control th 
iy used method 1 the r The calculations which were pe for this part . 
flux rate according to the setting of a formed for this work are concerned and as seen it , 
temperatu nsitive device n some with the selectior f the best instru to be in the F 
point I holding a con mentation setup for a given columr if the coltumr ‘ 
star The results of the work done for the the colum 
boil 
( system selected here hould not be From the 
to 
considered general, but are presented systen it 1 
by to indicate a method of solvir for fractionatior 
te the effects of control point location or rit n bir BS 
] by hoice f servomechanisms n the 
product quality 
__ It is not within the scope of this pa eg 
per to treat of time-la n the proc 
this 
en | ra 
€ 
| 
rit 
5 
of 
a 
. —— id 
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TE MPCRATURE 


o} 
BT [DIF FERENCE IN 96 
MOL PERCEN 97? DECK TEMP aT OM'D 


R SAME DECK 


© 2 4 6 8 
PLATE NO FROM TOP 
FEED DECK NO 7% 
FEED DECK NO 944% 
MOLY, PROPANE 
2 4 6 10 12 \4 6 4 
Fig. 1--Plate-temperature curves for the system: propane Fig. 2—Change of given deck temperature with overhead 
isobutane at 200 psig. in a fixed column with feed com- composition for propane-isobutane at 200 psig. with 65% 
position — x» =65% propane propane in feed and variable reflux ratio 
perature device control the heat ir rious feed compositions, but otherwis« holding a constant heat input rate 
, put to the reboiler The fractiona on the same system. It is in fact one to the reboiler while changing the re- 
4 tion level is then determined if the of the very reasons for providing a flux rate, all more of the lighter 
reflux rate were fixed columr with automatic control—-to material to the bottom of the 
This is, of course. determined by make the necessary changes incident column when the feed increases in 
the product purity desired and the upon feed composition changes. The concentration of the lighter compon- 
rf. lifficulty of making the separation effect of holding rigidly constant the ent The reflux ratio must drop if 
Likewise, there may be reasons why temperature on the fourth deck may the fourth deck temperature really 
| the temperature device could rather be seen from Fig. 4 rhese curves were held rigidly constant. Note that 
i the over 
There another type of maximun The full instrumentation visualized for feeds at wh temperatures that 
b change of temperature in a column here nsists of a temperature point the vapor pressure is always 200 psig 
This is so widely poker f as the in the fourth deck ntrolling the re th ‘ imn pre ire) A certain 
proper position of a control pyrom« flux rate, with a fixed heat input to amount f mtrol could be achieved 
ter that it was considered worthwhilk the reboiler Note that a rather un- by superimposing n this system a 
to investigate it for merit This typ expected result is obtained. The over feed temperature controller actuated 
of temperature difference is what on head becomes leaner in the light con by some device which would indicats 
. would get if he took reading of ponent as the feed becomes richer in the feed composition For a binary, 
thermometers on every deck, noting the light component, a fact not read- any property, such as index of refrac 
the difference in temperature between vy deducible from superficial com- tion, specific gravity, or vapor pres- 
two suces ve decks. For other prod now nse” reasoning sure would suffice, but for multicom 
uct puritte the same operation is Phere are two disadvantages to this ponent systems, the matter becomes 


nechanisin te 


at’ ther ! hanges widely. In sor imn be us here would by ne which 


the 


as 


lifferer reflux rat ariat reflux rate ict tior n bott roduct The 

Effect of Constant Temperature f 
, su t becau i wou ike a larger mand for 


on Intermediate Deck 


Pases 


prediction just made that the fourt! nes the bottoms purity 
4 deck may be a good control deck The other disadvantag is in th A very important advantage in this 
from inspection of Fig. 2. a series of fairly large variation in bottoms prod type f contr s that whereas wt 


calculations were system 


ary 
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Hs ys ‘ 
j 
rip at ntt if i t \ my 
of the calculated results of such a tion changes widely, the reflux ratio In general, the servo: ), 
It indicate 
; Syst itic relationship between this erating near full capacity, the two would make the feed colder a 
, type of AT and product purity Phe r three-fold change in reflux rate feed becomes lighter. This would tend 
pea t t t 

=a 
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iu practice 


Cast 


always 


ami 
lighter thar 


any commer 


propane in 


t 
neation 


terial, et wv example, he 
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fect of lowering the boilir 
the binary on al f th eck 
the toy and s so 
SSively wer 
Now f the ethane content 
vays all but variable i 
whic 5 lv th sual 


fixed temperature » that th 
ntent of the product ul 
tr i minimu 

be ry a 
n the an 
roy n 
iak ‘ n tl 
conter a ‘ 


20} 
z 
60) 
Qa 
| 
50} 
a A 
Z 40} 
FEED DECK NO 
P20 
| 
TO 18 DECKS 
o 0 20 30 40 S 6 


% ,PERCENT PROPANE IN LQuio 


January 


Fig. 3 (left)—Deriva- 
tive curves from Fig 
2: differences of tem 


40} 
perature between 
successive decks for 
fixed column with 
65% propane in 


feed 


~ 


Fig. 4 (right)—Eftfect 
of maintaining con 
stant temperature on 
fourth deck for pro 
pane-isobutane at | 


REFLUR 


200 psig. with vari 
able feed composi 
tion and variable re 
flux ratio 


Fig. 5 (left McCabe- 
Thiele diagram showing 
distillate 


sh, 


moximum 


{ quality possible in fixed 
FOURTH , column with fourth deck 
Ls a 64 emperature maintainec 
constant 
Fig. 6 (right)—McCabe 
Thiele diagram showing 
minimum distillate qual- 
j ity possible in fixed col 
umn with fourth deck 
00 temperature maintained 


constant 


1950 


OVERHEAD PURITY 


BOT TOMS PURITY 


ever umn, where the concentration of eth engineer to borrow from their field 
is has been drastically reduced, is The details of the McCabe-Thiele 
in itself a wise recommendation calculation shown in Fig. 5 shows 
that, when the feed composition is 

a- Limits of Product Purity continually decreased in propane con 

» ef Examination of Fig 4 indicates tent, a value is reached, about 39.4‘ 
otf that if the fourth deck temperature propane in the feed, where the inter- 
the were held rigidly nstant there ars nal reflux ratio (liquid-to-vapor ratio) 
eab two fixed limits of product purity, be has increased to such an extent that 
K lew and above which no purities are the operating line approaches the 45 
possible When the propane content liagonal in the region near the con- 

al of the feed very low, the product trol deck. Since the control deck tem 
int purity is about 98.5 propane and perature was fixed in this series of 
n vhen the fee near all propan: ealculatior the fourth deck compo 
matically fixed 


that the fourth 
ir rhe underlying reasons for this are must alway be made so that 
t not entire obviou The explanatior neides with that compositik 
r alls for a tail lescription of the erating line then drawn in suc 
McCabe-T} ethod of calculating that the feed composition always 0o¢ 
u these fractionatior While the meth curs at deck No, 7 tclow the feed 
t s of calculating the degree of frac ymposition of 39.4 propane, quite 
lane tionation are today entirely the stock wide variations in feed composition 
r n-trade of a chemical engineer, it produce very little effect on the posi 
operating line at the con 
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trol deck. Hence, a maximum purity tions consist of the same system and in terms of the distillate has no mean- 
of distillate results In this case the same column as before, with vary- ing without specifying the feed com 

it was 98.5°) propane ing feed composition but of constant position 
It is likewise shown, in Fig. 6, that feed rate. These are the conditions A series of feed calculations were 
when the feed is increased in propane met with in reality A temperature made to determine just how much 
content, still holding the fourth deck controller on the reboiler sets the the product quality really does vary 
fractionation level and makes the de- with f composition at constant 


temperature constant and still feed- 


ing on deck No. 749, the slope of the cision as to what components will reflux-to-feed ratio. The results are 
operating line becomes so low that a be separated at our predetermined shown in Fig. 8. The plot shows that 
pinch region is formed. This is the constant reflux rats fairly reasonable control is possible 
situation very the condition of Constant reflux rate calculations The advantage in this method is that 


minimum reflux. Only small com Cor thin sericea amounts to the sam the liquid and vapor rates in the col- 
position changes are achieved per thing as constant reflux ratio when umn, being more nearly constant 
deck in this pinch region The op based on the feed. It can be rough- make pressure control much easier 

erating line then intersects the 45 ly proved that one should expect a Although not shown on the plot 
diagonal at a minimum value of dis rather good control of product puri the bottoms product quality varied 
tillate purity of about 96 propane tv ’ constant reflux-to-feed much less than in the case where the 
tclow this value no product purities rati made a series of Me fourth deck was held constant The 
are possible It is as t were a rf jots with varving feed bottoms product varied from approx! 
wrt of guaranteed minimum prod itions for a column of con mately 1 propane to 4 propane 
uct quality Examination of Figs nt total number of decks and feed over the total range of the plot i 
» and 6 shows that the operating line jeck location. a plot of the reflux-to Fig. &8 Compared with Fig. 4 for 
pivots about a moving point on a line listillate ratio against feed compos the temperature control method 
of 81.6 propane, the control deck tior vould approximate roughly an whose variation was from about 0.2 

composition in this case equilate ral hyp rbola propane t 14.5 propane the con 

It should be emphasized that thes« trol is good 

maximum and minimum compositior This method of control, using con 
alues are not immutablk They hold Since the feed composition in any stant reflux rat presupposes that 
mly for the one selected control deck thing like essentially complete frac the temperature ntroller on the re 
temperature Of course greater tionation is nearly equal to the ratio boiler can be reset a wrding to the 
product purities are atta’nable by if the distillate rate to the feed rate feed cor n If this were neces 
changing the fractionation level, viz or sary, it ld invalidate this control 
by changing the control deck ten y D/F method omew hat However, there 
perature The effect of changing the is some consolation in the fact that 
control deck temperature is seen in the uations can be combined by s product changes s« 
Fig. 7 eliminating 4 and finding that ition, the temperature 

> only be changed very 

Constant Keflux Rate R/F ( 

The effect of holding a constant which states that reflux-to-feed ra ntrol problems are 
reflux rate Was considered his in tio is ‘ndependent of feed composition as they are only be 
strumentation was discussed in our and that reflux-to-distillat« ratio {i composition varies 
opening paragraph. It has been used aries tremendously with feed com and there appears r simple way to 
very widely in) practice The con position for the same degree of sep reset the mtrols on a column by a 
ditions visualized for these calcula aration Reference to a reflux ratte signal from the feed composition 
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Fig. 7—Effect of direction of change of fourth deck tem 
perature on distillate quality with variable reflux ratios Fig. 8 Effect of maintaining constant reflux-to-feed ratio 
and feed composition using fixed column for variable feed composition 
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MODERNIZED REFINERY 


REMODELED PLANT IS SHOWPLACE 


Modernization Program at. Texas Refinery Includes 


Picture Window for the Control Room, Fronting on 
Highway So Public Can See Refinery in Operation 


By D. P. THORNTON, Jr 


By HE $3,000,000 modernization pro , yood market for high quality asphalt 
gram which Cosden Petroleum Southwestern Editor product was available 
Corp. has just completed at its 18,000 The control room consists of the 


b d Big Spring, Texas, refinery had 
as its chief objective minimizing the 


main panel and an auxiliary oper- 
ator's desk containing a multipoint 
indicating pyrometer The Panellit 
Inc, panel is a “Panelgraph"” or flow 


The general refinery improvement 


program was based on a recognition 
by the Corden Petroleum Corp. that 


its markets were changing and that 


production of heavy fuels and in 


creasing the output of higher quality 


motor fuels 


even further changes were ti 7 sheet section 12 ft. wide, with a wing 

The planning also included the in expected am Pe ale fs ommes m each side carrying recording in 
stallation of a new type, central con "th. truments. On this flowsheet, shown 
trol panel of the “graphic” type for “ey - te sic al Ra ; h oy declined in Fig. 1, is depicted the Fluid crack 
the new Fluid catalytic cracking unit reatly, ir mee: from the Die nclinnt! rT ing and the gas concentration units 
The panel carries a flow diagram of ir Controls and indicators for the vari 
the process Controller and indi us instruments and valves are lo 


the country, while the market or 
cators are located at the same points ddle distillates had expanded. Ox cated on this flowsheet 


on th diagram as on the ro Ssing : 

tane ratings required for motor ga arrangement is described as 
unit itself, and are pneumatically ‘ 

ted witt i al th line were steadily trending upwards very “natural” and easy for the op 

onn ‘ ith valves and other con- . 
~ although the company was having no erator to learn To change the set 
rol m lanisms installed on the uni 

‘ eche ‘ i iifficulty in disposing of its thermally ting of a valve n the unit, the op 

Also, with an eye for good public cracked material, and great volume erator goes to that spot on the panel 
relations, the control room is located f motor gasoline were needed 4 and alters the control until the de 


adjacent to 


U. S. Highway 80, goir 


t 


back frot THIS MONTH'S COVER PICTURE 


the roadside A picture window 


we 


across the front of the building and 
special lighting hav been arranged 
so that the interior plainly visible 
from the MIighway. This has produced 


rhe recently completed installation 
the 
pran 


Ir 


s thermal 


tually for the re 


alytic cracking 


provide a means to manufacture 


quality road and roofing asphalts 


The prograr ust cor an One of the outstanding features at the remodeled Big Springs refinery 
fo e erection of a4 cat crt c 
of Cosden Peroleum Corp. is its new ultra-modern control room. A 
er enlarging re gas concentratior 


huge picture window across the entire front of the building faces the 


facilities and increasing the capacity 

of the polymerization unit, in which main highway passing the plant, and gives motorists an unusual view 
some existing equipment was re of how a refinery is run. Dominant in the picture is the new central 
val i, as well as new equipment graphic” control panel for the fluid unit. Flowers have been planted 
added. Throughout the operations immediately inside the control room, behind the window, and a low 


the crude capacity of the Big Spring decorative fence will separate the refinery grounds from the highway 
refinery has remained unchanged 
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January, 1950 is 


4 
| 
east to Ft. Worth and west 
Paso It is about 200 ft 
= 
a high nt nt t in the com 
munity People passing on the road De 
lraw up their cars to watch a re 4 
finery operatir 
= CORPORATION 
1946, the crude topping facilities were 
revamped, a Unisol plant for gasoline | 
Early this year the Cosden plant 
put into operation a new vacuun 1 
distillation tower to prepare feed for 
- 


“Showplace” Refinery 


sponse t the Foxboro instrument 
would the pointer 
ar indicating or 


recording instrument The contro! 
ob. in turn, transmits a pneumati 
to the Moore controller 
rresponds to the 

r of the control point 
nstrument. The Moore 
rn. transmits this new 
wally-mounted Fox 
ent which controls the 


signal back 


jescription of the 
referre 
Sept 


j 
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t. 1949, p. 1097 


1949. p. 979, and Or 


Fluid Unit Construction 


rhe new Fluid cracking unit has a 
lbs 


burnir capacity ol 5000 


1—~Graphic type contro! panel for Cosden’s Fluid and gas concentration 


units. with various recorders mounted on side wings 


ted te 15.500 efm.of re 
psig On the 
mversion 


ts this to a a 
i} at 
The unit flowsheet carries anodized force bar which alter the flapper- init will hanak approximately 


ired response s obtained the rifice and transmi 


feed: on 50 conversion 


control t her rT xbor ti-re rd Dvnalog Er t edure was unique 
) al rhe ft t mportant of the ounted on tt main control panel that the reactor regenerator, skirt 
recording instruments are located to rr nstrument records x different and auxiliary equipment were com 
the right and left of the pane temperatur on a 24-hour chart. The pletely fabricated horizontally on the 
The development of the console, or record give t mpression of being ground, and then ere ted in two set 
yraphic, type of control panel a ontinuous and is easily read, al- tions to complete the unit 
ale though et wint of the si races 
been thought of for years, the prin ach | r . th x tra As far as } ble the tower Was 


actually is recorded 36 seconds apart baci n the Los Angele 


ipal advantages being ought were 


those of space saving, centralization This electronic instrument ~——gpeime shops of Southwester Engrg. C 

‘ ) i a te perature every SIX sect 

f ntrol facilities, reducing costs a ter atur am Bex and thet hipped in assemblies as 

simplifying personnel training and Because of the appearance of the lar as railr limit of 12-ft 
t 


unit operation and, perhaps, the pos graphic panel, the casual observer diameters would permi 
bility of improving control, The would be led erroneously—to believes 
Cosden panel is the second to be there was little in the way of the At Big Spring, Southwestern oe 
placed into operation although sev usual instrumentation in the plant embl the it on a ground-level 
eral others now are under construc- This is not true, for an inspection of concrete slab. Internal bracing main 
tion A second feature of this «de the unit itself will reveal them. The tained accurate shap* Trunnion 
velopment is the principle of locating function < supervision alone has rollers permitted turning the two 
controllers at the point of measure been taken over by the graph pane! princip essels tor flat-positior 
ment rather than on the control and only those essential records ar« welding 
panel, with only the most important made in the control room The finished tower Was within one 
recorders being located in the control Remote supervision of flows, ten half-inch of specified height and kk 8s 
oe peratures and pressures are obtained than 0.1875 in. out of plumb. pie 
rhere are two relatively new fea- with Moore Products stations and work was completed in 117 day 
tures involved in the instrumentation Model 52 controllers. In effect, the Pacific Crane and Rigging, In Los 
aside from the graphic panel itself station instrument, located on the Angeles, provided the spe a) hoisting 
Foxboro consider on of ts main graphic panel, indicates the reading equipment, W } neluded two 100 
ntributions to this installation is of the particular control instrument ft. gin poles with connecting bridge 
the u of their DP differential involved by a lial and pointer just capabl f har lir uy t 6o0 tons 
phragn and perated with Southwestern 


ant Operation 
nnected to the rifice flange mea the ntroller At will he may sm ' 


The refinery currently 15 charging 


uring flow ir ul « ‘ cor 
ventional trar tter employi mer and rtain stem position of th approx ately “yw? bd of 44 API 
eury Seal and condensate pots ar ntrolled motor val ravity sv t Vealmootr crude 


not 


require 


sure leads are connects to the dia pressure gaug receiving its positior and 1 
phragn which by nent ing from controlled air pressure sent 12,000 b d total of Howard-Glasscoc! 
measures the differen by it by the Moore transmitter in re and East Howard soul erudes ar 
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~ 
4 
| 
| =A 
4 0 4 For a further 
| 
go 
cor ntional 
} f coke ‘ 
alumit \ and a of feed It was designed by 
nur triy for piping In seven colors pressure to the receiving instrument ng Ha erv Engrg. C in the latest i 
1 Gold for oil, vell for vapor rr corrosion resistant construction ronan: Products Co package 
orange for treal blue for fe aturi the reactor located 
air. green for water, red for catalyst reatly reduce difficult norman) regenerator, and the stru 
and silver for instrument lines. The encountered in measuring flow of cor- BOVE TN into a single tower by . 
actual control instruments themselves rosive fluids 
| 


“Showplace” Refinery 


received by pipeline. The latter crude 


is asphaltic base 
Since th 


sour crude 


separat: the 


operates about one 


d 
week out of four 


on the sweet material, and the other 


on the 29.7 gravity sour 
contains about 50 Ibs 
of salt per 1000 bbls g 

Aller 
through a battery of 


salters, the effluent « 


2 lt ner 1000 bbls oft 
The block diagram of F 2 shows 
the pera n with sweet crude, the 
elds being predicated on 12,000 bbls 


per stream day, representi 


current 


This material is topped 


a conventional 


proximately 60 


head as straight-run gasoline, ker 


istillate 


are 
ened and the No. 2 distillate causti 


compatibility 


the 


verhead 


has an N.P.A. color 


onradson 


betweer 


carbon 


obtlaines 


the vacuum bottoms being charged 


lirectly to Dubbs thermal cracking 


TABLE 1—Fluid Unit, Present Operation 


Catalyst Side 


Operation 
A 


Side 


Yields 


PETROLEUM PROCESSING, January 


1950 


The overhead material is catalytic through operation at 50 conve! 
cracking charg« sion. Provision was made to recyel 
In sour crude operation, vacuum heavy gas oil if so desired, resulting 
unit overhead also goes to catalytic in a higher conversion at a lower 
cracking The bottoms are penetra charge rat At the present tim 
tion asphalt The thermal cracker 600 BPSD of fresh feed, 1900 BPSD 
under this processing scheme also f heavy recycle and 100 BPSD of 
receives reduced crude from crude slurry oil are being charged to the 
topping and may also charge both unit with a resultant conversion of 
heavy and light catalytic cycle oil the feed. Particulars of this opera- 
or only the reduced crude A block tion are given in Table 1 
diagram incorporating this processing The cracked vapors are separated 
scheme and the balance of plant fy entrained catalyst in the 
operation is shown in Fig. 3 auxiliary column, the overhead from 


Sour and sweet overhead streams which is split in the main column 
from the vacuum unit are comming- nto distillate, light and heavy cycle 
led to the Fluid unit The oil Gas from the distillate receiver 
pre s conventional, the unit ; picked up by a battery of four 
be i to process 6000 BPSD ‘865 Hp. Ingersoll-Rand V-8 compres- 

ixed gas oil on @ once ors for discharge to the gas recovery 


Fig. 2—Schemotic diagram of plant operation and yields on sweet crude opera 
tion. Thermal and catalytic unit yields ore omitted because these uni's charge 
both sweet and sour cuts commingled 


Fig. 3—Schematic diagram of plant operation and yields, operating on sour 
crudes 


st pliant 
t 
operat 
being taken over- 
washed f with th - 
light cycle oil 4 
The topped crude, on chargé 
then is taken to HI vacuum unit 
where 75 is taken overhead under a = 
a vacuum of 27 in. Hg and transfer 
temperature of about 740° F. Control ei 
n th column s dictated by the 
sphalt bottoms penetration desired = 
generally 90 penetration), or residu e.. 
im composition when asphalt is not J! 
being mad The material 
and 
}-Stage stear ejector When sweet 
crude is charged, no asphalt is mace 4 
t a5 74 

e ve we 
Regene temper e. 11 ‘ REATER 
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Cosden’s new Fluid unit, with picture 


“a ndow control hou e unmmedate 


foreground 


init at Hi i ( 
are Cor and hter 
harged t it ‘ I 
ractior tabl atior 

lite ha ed t 

t it anit 

atalyt asolir ha 
OL Re are} ar tar 
ght iterial having a pow 
wt andi tt hea gas 
line a boiling rang f wh 
Light atalyt list it wit 
vel part 1 rned to tl 
unit as noted pr \ 
balar thermally acked 

Process p ps t the atalyt 
cracking and gas meentration ur 


vere supplied by Worthington ar 
Ingersoll-Rand, with stea irive 
by Elliott and electri 


is 


“Showplace” Refinery 


eral Electric and Westinghouse 

Southwestern Engineering furnished 
bulk of the new equip- 
ment; Braun the column 


exchanger 
auxiliary 
waste heat 150 psi. steam generator 
The main fractionator and auxiliary 
column were part of the old No. 1 
Dubbs cracking unit and are on their 
foundations the 
The old Dubbs pump 


original internals 
were revamped 
house and box condensers atop it 
were re-used: the cooling tower is a 
conventional Fluor 3-cell 600 gpm 
15° approach unit 

Mixed C-C. from both the thermal 
and catalytic cracking units are com- 
mingled and charged to polymeriza 
tion This unit utilizes the U.O.P 
chamber type phos- 


process with 
phorie acid catalyst It has a re- 
actor pressure of 500 psi. and con 
version temperature of 100 F 
(360° F. entry and 420° F. outlet) 
The charge capacity is 3017 bbls. per 


streal jay of combined feed having 
a 30 olefin content, the components 
being 1450 BPSD of fresh feed with 
a higher olefin content of 53.2 and 


1567 BPSD of recycle feed containing 
higher olefins 
The fresh feed is first de-ethanized 


followed by a regenerative caustl 


and water wast Almost all of the 
hvdrogen sulfide is lost overhead with 
the thane and lighter while the 
caustic and water wash take care of 
the final clean-up The water wash 
also supplies the neces ary moisture 
to maintain catalyst hydration The 
product lepropanized then 
tabl it a 10-1 apor sure 
Depropar t erhead 1 as 
LP-Ga and is also 1 ad quenct 
th t y erization reaction for ten 
erature ntrol Higher efin con- 
t. high by 5 ft. dia ter, was added 
t tr miditiona 

ipa juring the atest plant 

at 
Quality of Products 

r ant now is equipped to pro 
uddition to gasoline, 42-44 


gravity w.w. kerosine, Nos. 1 and 2 
fuels. a 100°) virgin Diesel oil of 50 
cetane all grades 
of roofing and road aspnalts, asphalt 

propane and 
butane and Ne 6 fuel oil Four 
line are produced: a 
of 95 Research 


number minimur) 


emulsions liquefied 


grades of gas« 
10-Ib. poly gasoline 
octane rating, housebrand and prem- 
jum grades, and a “special” prem- 
ium which reportedly has the highest 
of any finished motor 
Southwest 


octane rating 
fuel produced the 
Specifications for these products are 
given in Table 2 

The modernization program called 
for slightly more than $3,000,000 in 
capital investment Of this amount, 
approximately $2,150,000 was for erec- 
tion of the Fluid and gas concentra- 
tion units, site clearance and the 
like: $40,000 for extra steam genera- 


ting facilities installed in the plant 
$150,000 for repairs to existing equip 
ment. worth $300,000 before repairs 
tankage 
$60,000 for additional water cooling 
facilities; and $300,000 for the new 


started $80,000 for new 


feed preparation (vacuum) unit 
producing 


catalytic 


In comparing costs of 
gasoline by thermal vs 
eracking, considering amortization of 
investment over a 15-year 
maintenance and direct 
costs, R. L. Tollett, Cosden president 
places his thermal gasoline cost at 


pe riod 
operating 


against T0c for 
These figures 


about 30c per bbl 

the catalytic product 
r the value of charging 
apply only to the Big 


Spring installation 

lhe writer is indebted to the per 
onnel at the Cosden Petroleum Cory 
or much of the operating data pre 
sented in this article and to the Re 
finery Engineering Co Tulsa, de 
gners and contractors of the fluid 
and concentration units for de 
1 pro flow informatior 
For a description of the Big Spring 
refinery @ t wa perated in 1946 
the reader is referred to the Nationa 
Pet Neu Technical Section 
Aug. ¢, 1946, pe 570-76 


TABLE 2 


Polymer 


Gasoline 


Product Specifications 


Howse special 
Premium 


brand 
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One million barrels of crude pass through Kellogg-built 


distillation units every 24 hours... 


j « i 
| 


... Yes! Now more than 1,000,000 barrels of crude are 
processed each day in Kellogg distillation units... with 


additional capacity underway on three different continents! 


K’ builcits first acmospheric distillation unit more 
mary distillation facilines of other ty 
Ver 


installed on five 


than a quarter century ago when many of the pri 


pes were already in 


t 


existence since that date Kellogg units have been 


conunents in more than fifty different 


locations 
The applications have ranged from virtual skimming in 
was returned 


Palestine where more than half of the crude 


to ground reservoirs to the accurate fractionation of Penn 


imia ¢ ruck 


They've been designed as independent units and in com 


bination with decarbonizing, coking, cracking, vacuum 
distillation, visbreaking and reforming. Individual capaci 
ties have ranged from 1,000 to over 40,000 BPD 


In a phase of oil processing such as this, where building 


t 
there must be definite reasons for fhe record concentration 


contracts are customarily open to practically any bidder, 


in one company’s hands of contracts for more than a 


million barrels of capacity 
Kellogg invites refiners, who are modernizing old fa 
cilities or increasing crude capacity, to examine with its 


engineers the reasons for this preference 


FURNACE DESIGN AND 

TOWER “FLUIDYNAMICS” 

DETERMINE EFFICIENCY oe 


rrant tact 


M W Kellogg Company, a subsidiary of Pul New 


ne? 


wth, Jersey City, Los Angeles, Lulsa, Houston 


J 
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Plant Practices 


n Fig. 1 The coupling is keyed 
Revised Shaft Key Design Saves Time to both shafts with one continuous 
key, and to the scraper shaft with 
O # b d | W Chill R 4 one short key. Thus, in case of fail 
n arbdonaa e ax ! er epairs ure the single key on the drive shaft 
should be the one to let go first. 
si HERE'S an old saying about when way. Since keyway failures seemed 
an irresistible force meets an im inevitable, the sglution was to make 
movable object, and so on sure they occurred on the short, ex 
Maintenance men at Tide Water ternal drive shaft rather than on the 
Associated Oil Co.'s Bayonne, New long, cumbersome scraper shaft 
Jersey, refinery met that kind of This 
situation not so long ago and decided 
that as long as they were going to 


In practice, it has worked out that 
way all the time The photograph 
shows the drive shaft with its sprock 
et and a coupling in place The 
jouble keys for attaching to the 
is shown in the lower sketch scraper shaft can be seen at the end 


have to fix a certain piece of equip 

ment every now and then anyway . . 

it might ag well be arranged so the ([WAGn-hours on Pipe Welding Cut 50% 

repair job was relatively fast and 

simple 

On the company’s Carbondale wax By Use of Simple, Shop-built Clamp 

chillers, the scraper shaft extends 

through a stuffing box in the ex INING up and welding together tions to be welded after they have 

hangers out to the drive coupling two sections of pipe now takes been aligned and leveled. It is then 

by which it is connected to the drive about half the time it used to in the drawn up tight by means of a wedge 

shaft, sprocket, etc., as shown in the Bayway refinery of Esso Standard driven into the slot, or loop, at the 

upper sketch in Fig. 1 Due to the Oil Co., as a result of a clamp devised buckling” end of the clamp 

heavy torque, the keyway at the end by the maintenance department A wide opening around most of the 

of the scraper shaft would tear out As illustrated in the accompanying circumference of the clamp permits 

occasionally photograph, the clamp is a split-ring the workman to place a few tack 
To make a repair it was necessary arrangement, hinged at one point and welds on the joint The 
pull all 40 ft. of scraper shaft with the opening diametrically op then removed and a _ conventional 

out of the exchanger to renew the posite the hinge. The clamp is placed bead put on to finish the jot 

stub end with one having a new key over the butt ends of the pipe sec 


clamp is 


Clamps 
are made in several sizes, the size 


NE KEY 


Fig. 1—Aboye: original key design on Carbon- 

dale wax chiller shaft. Below: revised key de- 

sign which makes certain failure will occur on 
short, external drive shaft 


Photograph shows the double key which is 
secured to the scraper shaft 
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Plant Practices 


Esso’s clamp for facilitating lining up and welding pipe shown in place with 
a shop-made welding shield surrounding work area 


number being placed on the clamp 
itself with a bead of weld metal: for 


The shield is essentially a three-sided 
open box of heavy sheet metal, with 


example, 14-in. in the clamp shown strengthening gussets on the two in- 
Also to be seen in the picture is a side corners and half-circles cut out 
simple welder's shield to protect the of the two ends so it will fit over 


assistant from the glare of the arc th= pipe being welded 


Prefabricated Sleeves Stop Pipe Leaks 


A HOME-MADE substitute for 
the so-called Dresser coupling is 
Perth 
refinery of 


a length of angle iron welded alon, 
each edge so as to form flanges, as 
shown in Fig. 2 
This placed over the 
when a leak smaller pipe and the annular space 
plant piping filled with oakum, The two halves 
repaired immediately are then bolted together with sheet 
welding because the line is between the flanges. In the 
case of a leak in a water line, rub- 
It consists of a simple sleeve made ber gaskets can be used. The open 


being used successfully at the 
Amboy New Jersey 
California Refining Co 
develops in a run of 
which must be 
without 


sleeve is 


gasket 
in service 


from a short length of pipe one size ends are then filled with lead, and 

larger than that in which the leak the job is done 

has occurred. The sleeve pipe is cut Repairs made in this way will hold 

into two equal halves and each has almost indefinitely, and at least long 
we 


Fig. 2—Substitute 
for Dresser coup- 
) ling serves as tem- 
porery pipe re- 
pair until welding 
can be done 
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enough until a new pipe can be in- 
stalled. A stock of prefabricated re- 
pair sleeves of different sizes are 
kept on hand for the various piping 
in the plant so as to save time in the 
event of an emergency. 


Worn Agitators Replaced 
In 2 Hours Instead of 8 


Y standardizing the mounting ar- 

rangements for side-entering agi- 
tators on fifteeen gasoline-blending 
tanks at the Latonia, Ky., refinery, 
the Sohio Petroleum Co. maintenance 
department has been able to cut the 
time for replacing a worn agitator 
from about 8 to about 2 hrs. 

The side plates on the various 
tanks are of different sizes, and prior 
to the standardization program the 
holes in the plates did not follow any 
regular pattern or arrangement. Con- 
sequently, each time an agitator was 
pulled, it meant drilling new holes 
and plugging the old ones so as to 
accommodate the replacement agi- 
tator. The standardization involved 
drilling all tank side plates and all 
agitator mounting flanges to a com- 
mon template 

The agitators themselves are all 
shop built. Belt-driven, they consist 
of a propeller mounted on the end 
of a heavy shaft, in turn journaled in 
a plain sleeve bearing. Sohio engi- 
neers found this type bearing to give 
rapid wear and frequent leakage be- 
cause of the tendency to develop un- 
evenness and wobble. As a satisfac- 
tory remedy, the shafts now are 
mounted in Link-Belt  self-aligning 
roller bearings. They have shown no 
wear, in some cases, for as long as 
two years 


IDEAS—Wanted! 


Plant 
men, engineers! 
own ideas on “How we do it 
around our refinery.” Possible 
subject matter includes gadgets, 
tools, shortcuts in operations, 
time and money-saving paper 
work, safety and fire protection 
Please include photographs, 
drawings, charts, etc., where 
available 

Material submitted for publi- 
cation exclusively in PETROLEUM 
PROCESSING is paid for at the 
usual rates. The idea is 
the thing—-we'll dress up the 
drawings and the data. Send 
your contributions to 


superintendents, fore- 
Send in your 


space 


Plant Practices Editor 
PETROLEUM PROCESSING 
1213 West Third Street 
Cleveland 13, Ohio 
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RETUBING 
CONDENSERS 


How retubing interruptions can be reduced so you can enjoy longer 
periods of continuous operation. 


How labor costs, usually attending the task of retubing, can be reduced 
to a mean. 


How life of condenser tubes can be prolonged. 
How maintenance costs of condensers can be reduced. 


If you want highest efficiency in condenser tube operation for little money— 


Sf WOLVERINE CUPRO-NICKEL-30% 


You'll quickly realize the economy of using this particular copper-nickel seamless 
tube, especially if other alloys in the tubes you now hove in service are failing because of 
high corrosive conditions. 


Would you like one of our representatives to tell you more about this ‘different’ 
tube? No obligation, of course. Just call or write us for further information. 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 
MANUFACTURERS OF SEAMLESS KON-FERROUS TUBING 


1325 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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American Republics Corporation depends on 


ALCOA ANetivated® Alumina to dry residue gas at 
their Silsbee, Texas, gasoline plant. 

bach of the two dehydrating towers, illustrated, 
is charged with 16,000 Ibs. of ALCOA ANetivated 
Alumina, Gas, entering the towers at approx 
mately LOOP and 9000 psig. is dried to dew 
points net exceeding minus Approximately 
15000000 standard cubic feet of gas passes 
through the towers daily. Reactivation is accom- 
plished with natural gas heated te 375° | 

ALCOA Netivated Alumina was chosen for this 
installation because itis dependable and eeonomical, 
It can be reactivated an almost unlimited number 
of times, without appreciable effeet on its moisture 
adsorption eflerenes 

ALCON Netivated Alumina will readily and 
repeatedly adsorb motmsture from vapors and gases 
to dew points below minus without chang- 
ing its form oor properties. Lt does mot soften, 
swell, or diintegrate even when tmmersed on 
water. Furthermore Netivated 
is chemically inert to most gases and liquids. and 

ALCON Netivated an efherent. long 
lasting desiccant tor dehvdratuue to dew promt. 
even below mings Let us send vou eom- 
plete information Are Company of 
Cre wicats Gulf 


Biolding. Pittsburgh LO. Penns, ty ania 


ACTIVATED ALUMINAS ° CALCINED ALUMINAS ° LOW SODA ALUMINAS ° TABULAR ALUMINAS . HYDRATED ALUMINAS 


ALUMINUM FLUORIDE + SODIUM FLUORIDE - SODIUM ACID FLUORIDE - FLUOBORIC ACID + CRYOLITE 


To obtain more data on advertised products see page 80 PeTROLEUM PROCESSING, January, 1950 


AMERICAN REPUBLICS CORPORATION 
PRLES RESIDUE | 
pit | 
| | 
| Bie 
ALCOA 


‘trends in Petroleum Refining 
Peter 4. Goyler, Editor 


Rapid Cooling Improves 
Aluminum Stearate Greases 


MONG recent cle velop 

ments is one dealing with alu 
minum stearats 
U. S. 2,480,647 to Standard Oil Dev 
opment Ce It has been found that 
when such greases are poured into 
100 Ib. drums, the portion next to the 
yutside of the which cools 
quickly has a good 
while that in the center tends to be 


semi-fluid and 


grease 


greases, covered in 


drums 


consistency 


grainy in appearance 
When aluminum earate is mix 

in mineral oil in rease-f ing pro 

portions heated 

to a temperature 

rubbery plastic 

When the 


resultin 
the rubbery mass 


changes to a gel 
or regular grease structure at around 
100°-130° F., this being 
transition temperature 


known as the 
which varies 
somewhat, depending on the propor 
tions of constituents used Further 
cooling beyond the transition rang: 
with agitation, tend o break dow! 
the gel toa i semi-liquid prod 
uct having characteristi 
Howeve gitation i opped just 
the transition 
emperature m gel of desirabk 
onsistency an xtul s obtains 
The patent pecifi the use of 
solid carbon dioxide ¢ a refrigerant 
to lower the grease temperature rap 
idly below the transition tempera 
ture The recommended procedure 
involves combining 5-15 parts by 
ght of aluminum stearate, 0.5-2.5 
parts of a phenol modifier, and 94.5 
parts of a mineral lubricating 
heating the composition to 275 
F. to form a grease, cooling the 
rapidly by means of external 
accompanied by 
vorking, to a temperature approach 
ing the transition temperature, and 
thereafter mixing 0.5-3 parts of solid 
carbon 
juce its temperature rapidly towards 
the end of the cooling operation 


grease 


water mechanical 


dioxide to the grease to re 


High Speed Quenching Oils 
From Aromatic Hydrocarbons 


HE disadvantage of ordinary 
mineral oils as metal quenching 
media is that they do not offer the 
jesirable high initial quenching rates 
that are characteristic of aqueous 
baths. This disadvantage is particu- 
larly important in the production of 
ertain steels having high critical 
ooling rates 
In its U. S 2,485,103 


a 


Patent 
yny-Vacuum Oil Co 
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covery that alkyl-substituted poly- 
nuclear aromatic hydrocarbons have 
all of the advantages of ordinary 
mineral oils as quenching media and 
exhibit initial quenching speeds far 
surpassing those of ordinary mineral 
oils 

A preferred quenching fluid is a 
(Aromatic Oil “A”) prepared 
from. a cycle stock from a multipass 
catalytic which 
has the approximate properties out- 
lined below 


onversion process 


effect of small 
alkyl substituted 
hydrocarbons o 


mncentrations 


n peed of a conventi 
tinent paraffin base min 
ng a boiling range of 
sity of 100 SSU at 100 
Cleveland open cup flash 
strated by 


\romatic Oil 
in blend 


Initial 5-second 
Quenching Speed 


It will be noted that the 
the first fe percentages of ar 
promoted the quench 
the Mid-Continent oil 
of what would be ex 
small proportion of 
A” added 


Improved Dewaxing Process 
Uses Less Equipment, Solvent 


N a recent patent, U. S. 2,486,014, 

Atlantic Refining Co. describes a 
rotary drum dewaxing 
which less equipment and solvent are 
said to be required when compared 
to conventional processes, The unit 
produces a low pour point oil, a high 
melting wax of low oil content, and 
a low melting wax 


process in 


As can be seen from the flow sheet 
below waxy oi from line 1 and 
solvent (e.g. 40 methyl ethyl ke 
tone, 45 benzene and 15 toluene } 
from line 2 are fed into mixer-chiller 
i where both low and high tempera 
ture Waxes are crystallized out, thes« 
being separated by rotary drum filter 
& (with solvent spray from line 9) 
and low pour oil is removed as bot 
which 


toms 13 from evaporator 11 


removes solvent through line 12 


After addition of lore 
through line 17 , i s fed into 
beater 15 and then to drum filter 
19 from 
moved. Thereafter, the wax is passed 
through heat exchanger 25 wherein 


solvent 


which some more oil is re 


is raised 
ently to dissolve the low melt 
wax but not the high meltins 
Filtrate from drum filter 29 
separately treated in evaporator 

to recover low melting wax 

ms. Then, in another successi 

chiller 44 

drum filter 42, the wax cake fron 
filter 42 is fed into still 48 and high 
is recovered at bottoms 


the temperature of the mas 


wax beater 


44 


‘ 


Flow chart of Atlantic Refining Co.'s rotary drum dewaxing process, which 


said to require less equipment and 


solvent than conventional processes. 


(U. S. 2,486,014) 
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New Reprint Editions 
Process Engineering Data 
Principles of Reactor Design 


These two valuable series of 


articles which originally appeared 


and 
Section 


in Petrolewm 
predec 
of National 


Processing 


the 


its 
Technical 
Petroleum News, 


saor 


are 


again avallable Out of print for 
some time, they have now been 
republished as a result of continued 


inquiries from readers 


PROCESS ENGINEERING DATA: 


Seven articles dealing with im 
proved methods for correlating and 
predicting fundamental data re- 
quired in the design of modern pe- 
troleum and chemical processing 
plants. Based on research work in 
Chemical Engineering at the Uni 
versity of Wisconsin. Dr. K. M 


Watsor well-known authority in 
petroleum refining technology 
supervising author. Firat published 
in 1046 (30 pages, x 11 Ir 
lustrated) $1.50° 


PRINCIPLES 


REACTOR DE 


Four les prepared by 
M mn and his ass 
ciates at the University of Wis 
onslr n the bas principles for 
the desigr engineering and opera 
tior f reactor equipment for some 
f modern fr ning processes 
First published 1944. (48 pages 
=x 11% In juatrated). .§1.00° 
AnC OF CHEMICAL DERIVA 
TIVES FROM PRTROLEUM By 
RK. I Wakemar formerly f Mel 
lon I t te ind BH We f 
me f Gul ware? ind 
velopment ¢ article 
the P f pe eum and 
natural ga arbonae Pla 
ties and allied ite 
Orig put he 
he @ pment f the petr 
but 
‘ and 
lexed oor 
ed 


Send your order to: 


Reader's Service Department 


PETROLEUM PROCESSING 


1218 West Third Street 
Cleveland 13, Ohio 
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Patent Trends 
Y furizatior f hydrocarbons with cobalt on 
Patents Issued in November 
2 ps Petroleum C Remova! 
mate gaseous mixture 
gives the patent number, patentee by ns by selective sorption 
or assignee, and a brief descrip- ¢ Deas 
tion of all patents believed to be pt 
4 1 0) [ er ‘ 
of direct interest to the petrol- P 
eum processing industries, as 2 44s 4 
of the U. 8. Patent Office for ‘ 
Nov. 1, 8, 15, 22 and 29, Vol. 628, 2.459,94 ‘ . vo 
ating 
Nos. 1-5 
Fuels 
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Patent Trends 


Development Co 
crease niaining alky! 
black 


)}—Greases 
Development C 
Heavy duty 
biow 
Gulf Research & Devel 


n - phospt 


rocks are voter 
when built with CHIKSAN Bell 
ing Swivel 


CHISAN Boll 
types of chemical compounds 
It's safer...and less expensive 
..to insure safety all the way 
in your loading and unloading 
lines. With Cutksan Ball-Bear- 
img Swivel Joints, you get the 
same strength...the same safety 
the same protection through- 
out your entire piping svstem 
because you can build your own 
flexible loading and unloading 
lines with pipe and fittings of 
the same strength and long life 
as you design and build into all other parts of your piping system. You climinate 
all weak links! You climinate all the variable hazards which increase with age 
and usage in all types of fabric or flexible metal hose 
Play safe all the way! Use Cuiksan Ball Bearing Swivel Joints to make up your 
loading and unloading lines. With them, you get unlimited flexibility with the 
strength, long life and safety of steel. You get greater protection... greater safety 
and greater economy with CHIKSAN 


CHIKSAN’s Engineering Department will gladly assist you in 
designing flexible lines to suit vour individual needs. This Serv- 


we 1s based on 25 years of experience in designing and develop- 


ing Ball-Bearing Swivel Jounts for every purpose 
pury 


Miscellaneou 
PI Ds 


Jovnts CHINSAN ALL-METAL Merine ond Berge Hose is easier 
of extra volves end eliminate cor te handie and mere economical CHICKSAN 
tamination tosses. Aluminum More is lighter toe 


REPRESENTATIVES IN PRINCIPAL CITIES 


How to Obtain Patents 


Readers may obtain copies of a CHIKSAN COMPANY 
U $ patents from the Potent \ AND SUBSIDIARY COMPANIES 
Office at 25 cents each. Order a Chicago 3 - BREA, CALIFORNIA - New York _ 4 
by patent number direct from 4 «WELL EQUIPMENT MFC. CORP. USTON 1, TEXAS — 
the Commissioner of Patents . 


CHIKSAN EXPORT CO. BREA, CALIFORNIA NEW YORK? 
Washington 25, D. ¢ 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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QUESTIONS and ANSWERS 


Gasoline and Cycling Plant Operation 


Practical Helps in Selecting 
Gasoline Plant Instruments 


What are the practical considera- 
tions in selecting types and mod- 
els of indicating and control in- 
struments for natural gasoline 
and cycling plants? 


Each instrument should be consid- 
ered individually, with full thought 
on what is to be expected of it under 
the conditions imposed. The basic re- 
quirement is that it meet the speci- 
fied needs and no more at the least 
possible cost—considering quality of 
measurement and control, required 
inherent flexibility, durability and 
simplicity for the lowest possible in- 
vestment and maintenance costs 


Temperature: In most tempera- 
ture measurements fairly high ac- 
curacy and good sensitivity will be 
required. For controllers select a 
range placing the control point in 
the upper third of the chart. Con 
sider suppressed ranges, which cost 
no more and give far greater read- 
ability, sensitivity and control re- 
sponse than one beginning at zero 
degrees. The lowest temperature 
should be just below values required 
both for start-ups and operation 

Bulb type therrnometers are often 
used, with long distances between 
bulb and control room recorder. Con 
sider short capillaries and pneumatic 
transmission to a recording receiver 
for rapid response instead of long 
runs of expensive capillary tubing 
and slow pen response. Transmitters 
are essentially trouble-free, so mount 
them if possible within 5 ft. of the 
measurement point instead of «ce 
feating their purpose by stringing 
100 ft. or so of capillary tubing to 
get them off towers and to ground 
level. It is vital to keep the air sup 
ply dry 

Do not overlook the advantages of 
thermocouples, which have essential- 


ly no transmission lag and cannot be 
over-ranged. The potentiometer type 
instrument has proven particularly 
valuable on close fractionation con 
trol, heaters, interlocking controls 
and the like 


Pressure: Pressure measurement 
on fractionators is most accurate 
with a suppressed range, the greater 
the better. Use as narrow a span as 
possible to aid in detecting the smal! 
est variations and give the controller 
a chance to correct for them. Where 
very low gage pressures are involved 
say 1 Ib. with a 5-lb. chart range 
select a standard chart and range 
where the desired reading will be 


Conducted by DAVE THORNTON 


The practical data on gasoline 
plant operating problems given in 
this department this month is 
taken from papers and discussions 
presented at the Southern Region- 
al Meeting of the Natural Gaso- 
line Assn. of America, at Tyler, 
Texas, Oct. 14. The questions 
selected concern problems which 
are common to many plant opera- 
tors. 

As always, questions from read- 
ers are invited pertaining to the 
above or other features of gaso- 
line and cycle plant operation 


close to the middle. In the case men- 
tioned, select a range of minus 5 to 
plus 5 Ibs. with center zero 

Where accurate vacuum measure- 
ments are important, an absolute 
pressure gage is suggested. This type 
has an evacuated bellows which com- 
pensates for barometric pressure 
changes and always gives a trie ab- 
solute pressure indication. When con- 
necting lines between instrument and 
pressure tap are very long, pneu- 
matic transmission will eliminate 
frictional lags and dampening ef- 
fects. Put the transmitter at the 
pressure tap with the shortest pos- 
sible connection 


Flow:—-Flow measurement quality 
almost always is a function of the 
installation details of the meter 
rather than choice of the basic in- 
strument. Speedy pen response is the 
usual concern and, unless the meter 
is near the orifice plate, one must de- 
cide between direct connection and 
pneumatic transmission. If distance 
is short and a good slope can be ob- 
tained on the connecting lines, direct 
connection is satisfactory. Otherwise 
use pneumatic transmission, and al- 
ways wh 


seals would otherwise be 
required to prevent freezing or va- 
porization 

Liquid Level:—General liquid level 
measurements are satisfied by con- 
ventional displacement type instru- 
ments and wide-range services by 


tial pressure measurement 
Most of these instruments are easily 
equipped with all forms of automatic 
control, recording, pneumatic trans- 
mission and high and low level 
alarms 

Many difficult level measurement 


problems are being solved by the 
“Gagetron,” which electronically de- 
termines the position of a guided 
float containing a small amount of 
radioactive material and indicates or 
controls via a potentiometer. No out- 
side connections are made at the ves- 
sel or electric connections inside 


Quality of Control:—Most control 
problems in a natural gasoline plant } 
are best met with proportional plus 
reset type controllers. Simple throt- 
tling controllers are generally used 
where first cost is very critical and 
where there is no objection to fre- 
quent manual adjustments to return 
the process to the control point. 
However, where load conditions 
change frequently, automatic reset is 
a material time-saver when the op- 
erator’s attention is urgently re- 
quired elsewhere, especially during 
process upsets and start-ups 


Pneumatic controllers equipped 
with rate response are able to give 
faster and closer control action on 
processes subject to large measure- 
ment or detection lags, sudden dis- 
turbances or load changes of consid- 
erable magnitude. For example, a 
simple throttling controller positions 
the valve in proportion to the amount 
of deviation; throttling plus reset 
further adjusts the valve in propor- 
tion to the amount and time duration 
of the deviation, and rate response 
further adjusts the valve position de- 
pending on the rate of change of de- 
viation, with greater correction for 
faster changes 


Cascaded or interlocking control 
frequently is advantageous, using 
one instrument to reset another. An 
example is the use of a flow con- 
troller on the fuel supply to a heater 
this instrument being reset by a tem- 
perature controller on the heater 
outlet. The flow controller will detect 
and correct flow variations long be- 
fore the temperature controller 
senses the change. Another applica- 
tion is on de-ethanizer control, using 
the reflux accumulator liquid level 
controller to reset the heat input 
rate-of-flow controller and thereby 
maintaining a fixed reflux rate 


Control Valves:-The best meas- 
uring means and the finest controller 
are wasted if the wrong control valve 
is used. A large variety of inner 
valve plugs are available to meet 
various requirements; just one style 
plug will not do all jobs Pressure 
drops should be determined by actual 
or calculated conditions, and not se- 
lected arbitrarily. Valve positioners 
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are needed to overcome stem friction 
and valve motor hysteresis in valves 
controlling high and extremely low 
temperature fluids and high pressure 
drops, whether the valve is large or 
small 

Every motor valve is installed w 
a by-pass valving arrangement. Con 
sider the high-lift hand-control flow 
valve for this service. It has a char- 
acterized plug, stem travel indicator 
and threads are low-pitched to allow 
close adjustment. After using it a 
few times the operator will quickly 
learn about where it should be set 

Inherent Flexibility: — This prop- 
erty in the instrument chosen may 
be the best protection of the original 
investment, since it can be converted 
at little or no extra cost where the 
plant is revamped or enlarged. Tem- 
perature transmitters are readily re- 
located when short capillaries are 
used and range changes are inex- 
pensive. Thermometers generally 
should be standardized as to level 
fittings by use of adjustable unions 
and there should be enough wells on 
vessels to permit ready relocation 
whenever desired 

There now is considerable interest 
in direct-reading flow controller 
charts instead of the 1-10 square root 
charts, which require a change of 
orifice plate with each change of con- 
ditions. The direct-reading chart for 
100-in. meters has odd-size range 
tubes to match, available in steps 
which increase capacity about 25/ 
each. By changing range tube and 
chart, both inexpensive, changing the 
orifice plate is avoided 

The final point in good instrumen- 
tation is to set up a schedule for 
regular preventive maintenance, keep 
a record of service performed and 
date, provide maintenance personnel 
with complete instruction bulletins 
and parts lists, and keep an adequate 
supply of repair parts._c. F. Woods 
Brown Instruments Division, Minne- 
apolis-Honeywell Regulator Co., Dal 
las 


Causes of Corrosion When 
Sweet Gas Is Processed 


What are the causes of corrosion 
in low and high pressure plant 
process equipment utilizing sweet 
gas? 


The presence of air in low pressure 
inlet gas will accelerate corrosion 
while in high pressure operation, with 
inlet gas ranging from 800 to 1800 
psi., the pressure alone is sufficient 

promote increased absorption 
gas components in condensed 
water as well as increased absorp- 
tion of these components in the cir- 
culating absorption oil 

Plant inlet gas containing carbon 
dioxide hydrogen sulfide, carbonyl 
ulfide, methyl mercaptans and heav- 
ier, and possibly some air, all 
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out of a 


The maintenance of expansion joints in difficult-to-service or re 
mote locations ts costly in both man-hours and shutdown losses. ADSCO 
Corruflex Packless Expansion Joints eliminate those costs by eliminating 
the causes. They never require packing or maintenance of any kind 


Corruflex Joints are on the job all the time absorbing pipeline 
expansion and contraction resulting from temperature changes . . spro- 
tecting lines and equipment from undue strain 


And ADSCO Corruflex Joints are easy to install, Their compact 
ness—with a maximum outside diameter scarcely larger than that of an 
ordinary flange—makes them ideal for use in trenches, tunnels or other 
cramped quarters where maintenance costs may be unusually high. 


Like other ADSCO products, Corruflex Joints are built to the high 
est standards. They are available in sizes from 3” to 24”, single or 
double units, single or multiple corrugations, with or without self 
equalizing rings, and with flanged or welding ends. They are supplied 
in copper, stainless steel or other alloys and with internal sleeves if re- 
quired 


Corruflex Joints have traverses ranging from fractions of an inch 
to 15” and will operate under pressures from vacuum to 300 psi and 
temperatures from sub-zero to 1600 I 


For dimensions and further information, consult your ADSCO rep 
resentative or send us your requirements for our recommendation bor 
descriptive literature, write for Folder No. P-149. 


EXPANSION JOINTS —— HEAT EXCHANGERS 
STEAM TRAPS — STRAINERS —— METERS 
CASING — ANCHORS — GUIDES 
Leaders 


Since MERICAN [)ISTRICT STEAM CO 


1877 NORTH TONAWANDA, N. Y. 
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Questions and Answers 


amounting to a total less than 2°: tralization of acidic constituents by 
by volume, may or may not become chemical injection, (2) removal of 
& problem immediately upon enter water by dehydration and (3) use 
ing the plant. Often the operation is of specific resistant metals. Type 304, 
such that these components are con- 18-8 stainless steel has shown some 
centrated further along in the proc promise of resisting the attack al- 
ess and there become a problem though it will cost twice as much as 
Corrosion in gas coolers has been Admiralty. Full scale tests indicates 
experienced at relatively low pres about six times the Admiralty serv 
sure. In East Texas corrosion of Ad ice life can be expected An alk y of 
miralty tubing in shell-and-tube ex- 70-30 cupro-nickel is under full-scale 
changers for compressor discharz¢ test now, paralleling an Admiraity 
cooling has. been experienced. [he bundle and comparable to stainless 
first stage discharge, at 35 psi. and being tested in a similar installation 
250° F., is free of tubular corrosion Should stainless be the answer, it 
failure, but the same gas elevated may be less expensive than plant 
to 300 psi. and 250° F. attacks tub- chemical treatment or dehydration, 
ing of both the discharge cooler and ince chemical treating equipment 
the following gas chiller, the latter also may be expected to require 
preceded by a separator removing stainless steel 
condensate and water A cycling plant on the Gulf Coast 
The metal attack is characterized i experiencing corrosion of plug 
by formation of a loose black de valves in inlet gas piping and forged 
posit, underlain by a more firmly ad carbon steel headers of atmospheri 
herent gray and blue-green precipi cction gas cooler headers handling 
tal« Brushing this away, grooving gas at 2500 psi. and 130 F. from 


and pitting is noted. Chemical analy listillate wells. The headers are 
si8 indicates some iron and copper drilled, tapped and plugged opposite 
sulfide, but largely copper carbonat« the end of each tube to permit tube 
with some copper sulfate. The at replacement corrosion is experi- 
tack is believed due to more of the enced in the tapped plug holes 
acid gas being absorbed in the con Straight drilled holes with shoul- 
lensing water at the high stage dered plugs now are preferred and 
: pressure while hemical injection at the well 
Solution proposed are 1) neu head affords partial protection of the 


speed packaging eee 
save manpower! 


This portable, air-operated installation enables a two-man crew 
to fill, seal and stamp, ready for shipment, up to 15 five-gallon 
(35-1b.) containers per minute. No electrical connections required 


e Handles grease and viscous fluids ¢ Capacities: 5-lb. to 100-Ib. 
standard containers ¢ Custom-built to fit user's individual needs ¢ 
Precision-machined for trouble-free, long-life operation e Used by 
leading oil companies e Satisfaction guaranteed. 


SEND FOR COMPLETE INFORMATION TODAY 


BARRETT MANUFACTURING COMPANY 


1929 Miller St O Bex 8096 Houston, Texes 


{Te obtam more data on advertised products see page 80) 


coolers, complete protection may re- 
quire further chemical injection just 
ahead of the coolers. 

Acid gas components in compres- 
sion products and high pressure ab- 
sorption products do not spend thein- 
selves on the first metal contacted 
Wherever water is condensed in the 
process with these components pres- 
ent, corrosion will be experienced 
the intensity will vary with gas ve- 
locity, pressure and temperature. The 
hot oik entering a still may be the 
source of CO. and H,S corrosion 
within the vessel; stripping steam 
may further increase corrosion by 
contributing additional CO, and per- 
haps some oxygen 

Corrosion was experienced at an 
East Texas plant in the main still 
operating at 135 psi. and 370° F 
penetration of the shell in the area 
of the feed tray occurring only five 
months after it was installed, new 
Stainless steel elements in the top 
three trays withstood the deep groovy 
ing attack of acidic water draining 
down the vessel shell. Similar still 
operation at 90 to 100 psi. and com- 
parative temperature has shown no 
corrosive attack 

The acidic water resulted from car 
bon dioxide in both gas and utility 
stripping steam, possibly accelerated 
by oxygen and minute amounts of 
sulfur compounds. Steam condensate 
withdrawn fron the dehydrating 
trays of the vessel had a pH value of 
13 and contained 210 ppm. of tron 
in solution 

A 3°) by weight solution of aqua 
ammonia was injected into the vesse 
feed stream. The ammonia flashe+ 
from solution upon entering the ves 
sel and was absorbed by condensing 
steam along with the carbon dioxide 
Following treatment the water had a 
pH value of 8.0 and zero parts of 
iron in solution. An excessive injec- 
tion rate must be avoided if still con- 
densers: are of brass or Admiralty 
metal tubes. Injection should be con 
trolled to produce a pH not to ex 
ceed 8.5 for the still overhead water 


} 
i 


mndensed 

Piping from de-ethanizer fractiona 
tor condensers to reflux accumulator 
and the retlux accumulator also, are 
subject to corrosive attack from car 
bon dioxide and hydrogen sulfid 
concentrated in this system. It is 
suggested that piping from shell-and 
tube condensers to accumulators, usu- 
ally consisting of short lengths 
should be replaced with Type 304 
stainless steel or thick wall pipe 
where corrosion has been experienced 

Thorough inspection of equipment 
at regular intervals is valuable. Per 
manent records of inspection data 
and complete records of equipment 
failure attributed to corrosion can 
greatly assist future equipment main 
tenance and replacement.—J H 
Nashke, Gas Division, Humble Oil & 
Refining Houston 
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The world’s largest. ..51,000 gals. of water per minute. 

3,060,000 gals. per hour... 73,440,000 gals. of water per 

24-hour day... cooled to a guaranteed temperature with 
this 34-cell Multi-Stage, Redwood Induced Draft Cooling meter, banded ot 
Tower, engineered especially for Lube Plant in Louisiana. regular intervals 


SERVING THE SPECIALIZED NEEDS OF REFINERIES EVERYWHERE 


Sin- Cell, coil shed 
* type, Redwood In 
duced Draft Cooling 
Tower serving a Re 
finery in California 


» Two-Cell, Redwood 
=* Induced Draft Cool 
ng Tower serving a Re 
finery in Oklahoma. This 
Tower, is low in height 
economical in operation 


WCEC Cooling Towers today are being designed and built to handle any specified 

O FROCLEMS CANMC service demanded by any specific industry. In the Petroleum field, for instance, WCEC 
SOLVED With has designed and engineered a Cooling Tower meeting the specialized needs of 
. the World's Largest Lube Plant. What we have done for them, we can do for you. 


Water Coounc Equipment Company 


FABRICATING PLANTS +++ ARCATA, CALIFORNIA + + + HOUSTON, TEXAS +++ ST. LOUIS, MISSOURI 
ADDRESS INQUIRIES HOME OFFICE: ST. LOUIS 23, MO. 
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‘as 3 Eight-Stage Type JB Pumps 
on lean oil seTvice Eac h pump 


> fitted with 3 dis« harge nozzles. 
176 ce at 302 psi— 2nd stage 
S6 at S02 psi—6th stage. 


408 Gem at 1000 psi— 8th stage. 


PACIFIC PUMPS 


SELECTED BY WARREN PETROLEUM CORPORATION 
FOR 


4 


3 | Pumps Types SVC ... SEC 
DH and RVC handle — 

Lean Oil... Rich Oil . 


Gasoline Propane 


Butane Ethane 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principol Cities 


PACIFIC 
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EQUIPMENT PATENT REVIEW 


Efficient Grid Design Provides 


Enlarged Regeneration Zone 


In addition to the improved grid design described below, this month's 


review of new and improved devices used in petroleum processing and 


handling operations on which patents have been issued recently includes: 


@ Special Venturi prevents plugging in solids injector 


Fig. 1—Plan and sectional views of 
improved grid plate design for catalyst 
conversion chambers (U. S. 2,487,984) 


AN IMPROVED DISTRIBUTION plate, 
fluid 


grid, for the bottom end of 


type rezeneration vessels is said 


or 


to 


maintain uniform flow and diffusion 
of the charge stream while permit- 


ting greater use of the lower section 


of the contacting chamber 


Instead of being placed at the point 
between the lower inlet cone and the 


eylindrical body of the chamber 


it 


@ Bubble cap holder enables one man to do work of two 


self, this grid can be located within 
the cone and just above the inlet 
conduit. As a result it can be made 
very much smaller than convention- 
al practice requires 

The general design is shown in the 
sketches in Fig. 1. It comprises a 
series of closely positioned, tapered 
inlets 7, each of which leads to a 
small sloping hole 8 on the upper, or 
outlet side of the plate. The holes 
are so arranged, in groups of three, 
that each of the streams of a given 
group will converge in a common 
point 

U. S. 2,487,984, issued November 
15, 1949, to Hugh Rodman, assignor 
to Universal Oil Products Co 


Special Venturi Design Stops 
Plugging in Solids Injector 


JAMMING OF SOLIDS cannot occur in 
an improved design for injecting 
granular materials into a fluid 
stream, it is stated, because of the 
use of a series of interconnected 
Venturi tubes, as shown in the draw 
ing in Fig. 2 

In operation, solids flow down from 
hopper 1 through the openings 31 
32, 33, and 34 of the series of Ven 
turi tubes. Fluid under pressure com 
ing in through line 5 is blown out 
the nozzle 7 and passes through flar 
ing sections 29, 28, 27, and 26 into 


Fig. 2— Series of 
Venturi tubes re- 
duce posible jam- 
ming during the in- 
jection of solids into 
a fluid stream (U. S. 
2,483,911) 
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outlet iine 2, picking up the granu- 
lar material as it passes through the 
injector 

Jamming is eliminated for two rea- 
sons: 1) the high velocity of the 
jet through the series of Venturis and 
2) the fact that the Venturis are 
all connected by a common frame 
work allows vibrations to be trans 
mitted from tube to tube, thus tend- 
ing to free material which might be 
jammed temporarily in any single 
Venturi 

U. S. 2,483,911, issued Oct. 4, 1949 
to Herschel R. Lamborn, assignor to 
Phillips Petroleum Co 


One Man Does Work of Two 
With New Bubble Cap Holder 


“ 

i fy 


Fig. 3—Bubble cap holder is self-cen- 
tering and enable one man to install 


caps (U. S. 2,488,249) 


BUBBLE CAPS can be installed in frac 
tionating towers by one man instead 
of the customary two or three by 
using an improved, self-centering, se 
curing device 

Fig. 3 illustrates the device in 
place in a bubble cap assembly. Ris- 
ers are perforated at diametrically 
opposite points 3, to receive the one 
notched cross bar 4 of the holder. The 
other cross bar 10 on the holder is 
at right angles to bar 4 and rests 
on the upper rim of the riser, thus 
preventing the holder from dropping 
through the riser 

Shank 5 is threaded so the bub- 
ble cap can be fastened down with 
nut 14 by the man working above 
the tray 2. The notches on cross bar 
4 insure proper positioning of shank 
5 in the center of the riser. Conven- 
tional procedure, it is said, involves 
1) a man below tray 2 to insert a 
T-bolt up through the riser and tack- 
weld it to the riser, and 2) another 
man above the tray to install the 
caps 

U. S. 2,488,249, issued November 
15, 1949, to Bradford C. White, as- 
signor to Stone & Webster Engrg 
Corp 
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Equipment Patent Review 


Patents Issued in November 


Tie following classified listing 
cover patents tasued during the 
month of November helieved to 
be of mterest or value to petro 
leum processing and handling op 
erations 


Catalytic Processes 


CUT Tank Car Cleaning Time 75%! 
ELIMINATE “Steaming-Out” Time! 


The Fast, Money-Saving Oakite Way 


HE most efhicient interior tank car cleaning method is the one which 

brings about the fastest turnaround and greatest availability of carriers. 
Satisfying these essential requirements perfectly—with economy and com- 
plete thoroughness—is the Oakite Interior Tank Cleaning Unit. Here are 
important reasons why so many refineries use this specially engineered 
unit to speed up turnaround and increase availability of tank cars: 


@ Cuts cleaning time 75% .. . eliminates brushing, 


scrubbing, steaming-out. 


@ Cleans, rinses automatically ... frees personnel 
for other duties. 

® Combines heat, force and heavy-duty Oakite de- 
fergency to remove thoroughly even the most 
stubborn residues. 


Near you is an Oakite Technical Service Representative Ask him for FREE 
technical data on the Oakite Inter:or Tank Cleaning Unit. Or write for 
FREE, illustrated Bulletin E7679 containing factual story of this modern 
Oakite method. Oakite Products, Inc., 50D Thames St., New York 6, N.Y. 


OAKITE 
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INDUSTRIAL ¢, 
In 


le 
RIALS merwoos * 


Techmeal Servwe Representanves in Prnapal Cines of U.S. & Canada 
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Nantucket's new supercharged 1000 hp 
Cooper Bessemer diesel, operating with en 
fire satisiaction and clear exhaust on Sun 
No. ll gas ennchment driving 
G-E generator, was installed by Hayes Pump 
& Machinery Company. Boston, Mass. 


antucket’s New Diesel Burns Heavy Fuel 


SAVES $11,950 A YEAR! 


ANTUCKET Gas & Electric Company urgently 

needed additional capacity. Their 
aging steam turbine plant was hardly adequate. 
After carefully weighing all factors, a super- 
charged Cooper-Bessemer diesel was picked for 
the job! 
For one thing, due to existing fuel storage facili- 
ties and the island’s transportation problems, it 


power 


would be a tremendous advantage to fuel the 
diesel with the same, low-cost heavy oil burned 
in the turbine boiler and used as an enriching 
agent in gas-making. Cooper-Bessemers had al- 
ready demonstrated their ability to operate effti- 
ciently, reliably on Bunker C and other heavy 
oils. 

Secondly, extremely close speed regulation was 
essential. The new unit was to be paralleled with 
the turbine generators and was to power an air- 


craft radio beam requiring exceptional cyclic con- 
trol. Here again Cooper-Bessemers offered proved 
performance. 

These and other problems in this unusual instal- 
lation, including the elimination of smoke, de- 
spite the heavy fuel, were overcome right from 
the start. Consequently. the new engine went 
into service at once. And. by burning heavy fuel 
instead of regular diese] fuel, it is estimated that 
the new Cooper-Bessemer will save $11,950 a 
year at present fuel rates. 

Whether your power need is ordinary or un- 
usual, if you want to know how you can cut your 
power costs year in, year out, check with Cooper- 
Bessemer. 


“The 
Cooper- Bessemer 


New York City 
San Francisco, Calif 
Seattle, Wash. Tulsa, Okla 


Cerocas, Gloucester, Mass 


Washington, 0. C Bradford, Po 


Shreveport, to. St. Lovis, Mo. Los. Ar 
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Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Parkersburg, W. Va 


jeles, Calif 


Calmes Engineering Co., New Orleans, la 


data on advertised produ see page KO 


the 
~ 
a 
NM 
be 
ve 
| 
. 
j 


Now, for the first time, the Mathieson 


*Sasco Process for the commercial recovery ration designates Fluor as the sole licensing 
of elemental sulfur from waste hydrogen agent for the engineering and construction of } 
: sulfide gas is available to operators of petro- sulfur recovery plants incorporating Mathie- 
leum refineries and natural gasoline plants son's Sasco Process. All details, including 
An agreement between The Fluor Corpora- first studies, are available through Fluor. 
% 
FLUOR 
Glycol-Amine Process 
Hydrogen sulfide gas in sour for the recovery of H,5 
¢ residue gos from gos-gosoline from sour gases : 


operations is @ large potential 
source of elemental sulfur. 


SOUR REFINERY GAS 


Hydrogen sulfide gas in sour 
efinery gos from the process- 

of sour crude oil isa poten- 
tial source of elemental sulfur. — 


ate 


has the 


FLUOR 
Gas-Treating Process 


tion, Ltd., and Mathieson Chemical Corpo- 


Re 
ou 
FRO 
<a 
<a 
>, 
- 
for the recovery of H,S } 
from sour refinery gases 
The fir t t by uthern A Sulfur n 1942. Acquisitic 
y by Mat 1 fir d developmen 
¢ y uifide g the 


MATHIESON-SASCO 


CONTRACT= 


PROCESS 


RESPONSIBILITY 


This proven Sasco Proces for the ence essential for the interpretation of 
profitable recovery of elemental sulfur fron Mathieson’s Sasco Process into your particular 
waste hydrogen sulfide gas is available under ilfur recovery program. Por to contract 
one contract, one responsibility through The negotiations, Fluor w ll make economic 
Fluor Corporation, Ltd. As designer studies covering every phase of proposed 
engineers, and constructors for the petroleum sulfur recovery installation location of po 
industry since 1890, Fluor possesses the tential and ready markets, initial investment 
background, the know-how and the exper operating costs, and profits to the investor 


For further 


” 


write 


2500 SOUTH ATLANT 


Member 


Offices in prince 


Represente 


Head Wrightson 


with 


THE FLUOR CORPORATION, LTD. 


IC BLVD. © LOS ANGELES 22, CALE 


ipal cities in the United States 
pd in the Sterling Areas by 


Processes Ltd., London, England 


Fi 


A gas stream contain- 
ing hydrogen sulfide 
gas, such as the acid 
gas effiuent from 

an amine plant, is 
partially burned with 
air—the heat being 
utilized for steam 
production. The com- 
bustion gases are 
passed through a 
catalyst where SO. 
and H.S react to form 
sulfur and water 
vapor. Elemental 
sulfur is then re- 
covered from the gas 
stream by con- 
tacting with liquid 
sulfur in wash towers. 
The residue gas 
containing nitrogen, 
carbon dioxide and 
water vapor is vented 
to the atmosphere. 
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Ralph K. Matthews 


asoline plant in 


After graduation 


uperintendent of another new 
personnel consisted of a director 


superintendent of 


Dubbs cracking plant 


plant was purchased from the 


and was chairman 


Testing Materials 


sisted in organizing the 


agricultural section 


Matthews plan to spend 


Dr. Mott Souders, dr, head 


Thompsen has 


the engineering division of the Deey 
water Point laboratory 

Iver T. Rosenlund has been moved 
by Du Pont to Wilmington to engage 
in technical service worl He had 
been manager ad Testing 
Laboratory at Cal He 
graduated in mechanical and aeronau 
tical engineering at University of 
Michigan in 1937 and came to Du 
Pont in 1947 after technical work 
with aircraft engine companies 


M. P. Venema, formerly head of 
the patent department of Universal 
Oil Products Co., was elected a vice 
president of the company at a recent 
meeting of the 
Board of Direc- 
tors 

A graduate of 
Armour Institute 
of Technology 

now Illinois In- 
stitute of Tech- 


Mr. Bockman 


nology) and 
Georgetown Uni- 
versity in law 
Mr. Venema has 
been associated 
with Universal 
Mr. Venema since 1935. From 
1941 to 1944 he 
represented the firm's patent depart- 
ment in Washington, and in June of 
the latter year returned to Chicago 
to direct the activities of that depart- 
ment, a position he held until elected 
vice president 
In ad to electing Mr. Venema 
a vice president, the Directors also 


elected George A. Bockman treasurer 


Mr. Bockman was formerly assistant 
treasurer and has been with Universal 
ince 1922 At one time he served as 
purchasing agent of the company, and 
i ade assistant treasurer in 194 


Dr. George M. Saunders has been 


nie eu al res over 


25 H A t headquar 
i es are located 


X. R. Smith, 
packa perintendent of Atlanti 
Refining ¢ Point Breeze refinery 
ha it 1 seri f organizational 


ur ement 


mana 
Fr. W. Ander 
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Personals 
EE retired Dec. 21 line plant in the Cumberland field 
; as execut president of Bat near Madill, Okla 
feld Grease & Oil Corp., Kanras Cit Mr. Thompson started with Warren 
after a long career as a technologist as a field man in 1928, and advanced 
in the pet eum industry, 1 t of it steadily until he became _ superin- 
in the field of lubricating i nd tendent of the Fry cE 
grease Brown County, Texas, in 1933. He 
Es from the Univer was later transferred to Warren's 
sity of California he became a junior new gacoline plant at Fairbanks 
chemist in the Petroleum Division of Texa . perintendent. and then 
: two junior chemists. He later ned went to the Madill plant 
Shell Oil Co. and, among other ca- George Ford sucé e ds Mr. Thomp- 
; pacities, Was acting (i: son as superintendent at the Madill 
J the Wood River refinery when the plant. Mr. Ford joined the Warren 
4 first Dee was built organization when the Gladewater, 
He became head of the lubrication Texas, I 
department of Roxana Petroleum Hanlon companic At that time he 
(later Shell Oil), leaving in 1928 to was assistant superintendent at 
become vice president in charge Gladewater. He later was promoted = 2 
of sales of Battenfeld Grease & Oil to superintendent of the Grahan 
Corp Okla., plant 
7 organizing the Division of Petroleum Dan M. Guy has been appointed BY, 
d Chemistry of the American Chemical assistant director of Technical Ser- % , 
4 Society in 192). vice in Ethyl! Corp.'s research lab- 
four years. He has been active in oratorie it Detroit In addition to 
the National Lubricating Grease In his new duties he will continue as : 
. stitute and in the work of Committes head of the agricultural section of 4 
, D-2 on Petroleum Products and Lub technical service. a post he has held 
4 ricants of the American Society for for four vear Mr. Guy joined Ethyl % 
: ee, particularly in the in 1951 as a field engineer t 
! lubricatir i] and grease field. He In other shifts at the Detroit lab 
also (5 Kansas oratory, John D. Bailie has been 
City Section of the Society of Aut transferred to th Ei 
, motive Engineers, After retirement f technical service, and M. A. 
he and Mrs, Remondine to the commercial engine 
' some time in travel to points as yet and fleet section Mr. Bailie joined as 
F unvisited Ethyl in 1959 and has been stationed Fila 
{ ° ~ “2 at Detroit for the past two vears as 
th: a research engineer in the commercial 
” chemical engineering research sectior engine and fleet section. Mr. Remon J 
of the Shell Development Co., San no for the past three years has been v4 
Francisco, was presented the tor assigned to Ethvl road test lab _ =| oe 
chemical engi oratory at San Bernardino, Calif ra 
annual meeting sna n th. Petr 
of American In n of the Du Pont 
stitute of Chemi He w for ry rector « t 
cal Engineers it Pet Deenwat 
Dr. Souders was ‘ eas operations of the Socony-Vacuum 
given the $1000 nl He was previously associat: 
Professional cant rector of the medical department of 
n Chemical Et for TI Dr. Saunders a native of Superior 
gineering. He Dr. Souders, Jr Wise., and was graduated from Har- 
of calculating the size of a fractionat tor of vat 
the Shell Development ¢ n 1937 
safety director of the Warren Petrol recht n 1941. H \@ 
eum Corp with head urter indard 
Tulsa He was formerly ter ( ‘ Pont ir chane: 
ent of the company it \ " ’ nt ! f Replacing Mr. Smith is 
68 


answers 
quickly . . 


or described in its 


key numbers. 


ber in its headline. 


To secure additional 


requested. 


is required. 


diate action for you. 


If you desire more complete in- 
formation on any of the prod- 
ucts, materials or services ad 
vertised in Petroleum Processing 


“What's 


New” section, we can help you 
get it quickly and easily. 


All the advertisements and 
“What's New” items appearing 
in this issue have been assigned 
The advertise- 
ment key numbers appear in the 
Advertiser Index; each “What's 
New” item carries a code num- 


informa- 


tion about either an advertised 
product or a ‘What's New” item, 
merely circle its key number on 
the READER INFORMATION SER- 
VICE card you will find in this 
Then, fill in your name 
and other pertinent mailing data 


Mail the card today. No postage 


Petroleum Processing’s Reader 
Service Department will follow- 
through promptly to get imme- 


PETROLEUM PROCESSING 


January 


Personals 


son, formerly mechanical superintend- 
ent. That position is now being filled 
by former lubricating superintendent 
J. S. Patchin, who is succeeded by 
his assistant, I. M. Perkins. 


Joseph E. Pogue, petroleum econ- 
omist, has been elected a Gulf Oil 
Corp. director and will also serve the 
company in a consulting capacity 
He has given up his position as vice 
president of National Bank 
New York, but will act in an advisory 
capacity to the bank He studied 
at the University of North Carolina 
Yale and Heidelberg University, then 
held positions with Smithsonian In 
stitution and the U. 8S. Geologica 
in 1914 became 


Chase 


Survey and associat« 


professor of geology and mineralogy 
at Northwesten University 

During World War 1 he served as 
assistant director of the Bureau of 
Oil Conservation, U. S. Fuel Admin 
istration and later joined Sinclair 
Consolidated Oil Corp. as 


manager 


of economic research. Dr. Pogue set 
up his own consulting engineerin 
firm in 1920 and joined Chase Na 
tional Bank in 1936 He is a mem 
ber of the National Petroleum Cour 
il and of the advisory mmittee or 


economics of the Interstate Oi] Com 


pact Commission 


Serving the 
Petroleum and 


Process Industries 


OIL AND GAS TANKS 
PRESSURE VESSELS 
WELDED STEEL PLATE 
CONSTRUCTION 


BUFFALO TANK 
CORPORATION 


General Sales Office 
744 Broad St., Newark 2, N. J. 


PLANTS 
Buffalo, N. Y. 
Baltimore, Md. 
Dunellen, N. J. 


MEETINGS 
... for the Oil Man 


JANTARY 
6-14. Sectety of Automotive Engineers 


16-19, First Plant Maintenance Show, | 


23-27, American Standards Assn 
t 
I | New 
PEBKUARY 
12-16 American Institute of Mining A Met 
allurgical Engineers Meeting er 
26-Mar. 1 


American Institute of Chemical 
Meet 


Paginerrs, Keg 
} tor 


jean Society for Testing Ma 
. ar pring Mee 


ar Pent Pittsburg 
MARCH 
26-40, American Chemical Society 
tiona eeting (d H 


27-29 Western Petroieum Kefiners Assen 
sth nt laza Hote 


Meeting, Plaza 


arkil 


an Sectety of Mechanical Pn 
12-14, National Petroleum Assen 
16-20, American Chemical Society 
24-26, Natearal Gasoline Assn. of America 
Conver Te } 
24.26 American Society of Mechanical Png! 


24-27, American Management Assn 


Ex 
MAY 

American Petroleum Institute Ret 

American Institate 


of Chemical 
neers, Kegional Meeting e 


1950 


To obtam more 


OIL ano GAS 


BURNING 
EQUIPMENT 


NATIONAL 
BURNER COMPANY INC. 


1297 East Sedgley Avenue, Philadelphia 34, Pa 
2512 Sovth Boulevard 


Texas 


Southwestern Division 


Houston 6 


data on advertised products see page 80 
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all 
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{ 
* Mechanical Atomizing Oil Burners ey 
— * Refractory Burner and MuMe Blocks 
* Low Air Pressure Oil Burmors 
Valves Strainers, Furnace Windows 
* Tandem Block Combustion Units 
4-6 National Assen. of Corrosion Engineers 
* Combination Gos and Oil Burners” 
9.13 American Chemical Soctety t } 
t sl Mee ted ieiphia Detailed information you 
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@ To serve customers more economically, 
Mathieson has strategically located not one but three 


4 
a great tide-water plants. 
7 a From these deep-water ports Mathieson is able to 
; move economically large tonnages of heavy chemicals, 
/ : new, improved fertilizers and special chemicals through 
P low-cost shipping over inland waterways, along the 
- coast or across the seven seas. 
Reflected alse in Mathieson chemicals are the 
customer benefits accruing from the efhcient handling of 
incoming raw material at these tide-water ports. 
Mathieson’s constantly improving and expanding facilities 
for research, production and delivery are the result of 
one aim — to provide chemicals for the betterment 
of industry, agriculture and public health. 
Mathieson Chemical Corporation 
MATHIESON BUILDING, 
BALTIMORE 3, MARYLAND 
| 
SERVING INDUSTRY, AGRICULTURE AND PUBLIC HEALTH 
70 {To obtain more data on advertised products see page 80) PETROLEUM PROCESSING, January, 1950 


\ 
| 


R id | F | S k L ° h ft bbls. higher than at the same period 
esidual Fuel Stocks Low in the East in 1948. Most of this gain has been 
in California. Gasoline stocks for the 
Pheer -sryee in stocks of principal The change for the two quarters rest of the country, 92,500,000 bbls 
refined products during the last under comparison is more striking are about 1,000,000 bbls. higher than 
quarter of 1949 show an improved for the fuel oil stocks ‘distillates and at the close of 1948 
economic status for refiners at the residuals) For the last quarter of 
start of 1950, even though the total 1949 there was a decrease in total 
volume of stocks is several million fuel oil stoc ks of over 15,500,000 ly reflected in Fig. 7 below. While 
pmo larger than at the start of bbls. for the U. 5S. About 5,000,000 the total figure for stocks at the end. 
1949 The improved situation is bbls. of this was in heavy fuels in f 1949 is about the same as at the 
particularly true as regards fuel oil California, and 10,000,000 bbls. in f 1948. there has been a wide 
stocks, both light and heavy, east kerosine and distillate fuels over the divergencs n the trend of these 
of the Rockies rest of the country. There was only stocks in California as compared with 
For the entire U. S.. stocks of minor change in heavy fuel oil stocks the rest of the country In Cali- 
gasoline, kerosine distillate and east of the Rockies fornia stocks of heavy fuels increased 
heavy fuel oil were cut by around In the last quarter of 1948 all fuel from around 24,000,000 barrels in 
7,000,000 bbls. during the last three oil stocks increased about 7,000,000 January to around 35,000,000 barrels 
months of 1949, the total being about bbls the increase however being in the latter part of December. For 
271,000,000 bbls. on Dec. 24th. During confined almost entirely to residual the rest of the country the trend 
the last three months of 1948 stocks fuel oil stocks in California has been downward, from over 38 
increased over 19,000,000 bbls. for the Gasoline stocks for the U. 8S. the 000,000 barrels in January to around 
country. The total was around 262 latter part of December, 1949, were 26,000,000 barrels in the latter part 
000,000 bbls. Dec. 25th 110,000,000 bbls around 6,000,000 of December 


The status of residual fuel stocks 
for the entire country is not accurate- 


Fig. 1—Runs to Stills—Moderate Increase in December 
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U. S. Refinery Operations, bbls 
Crude Runs to Stilts—— Motor Fuel Supety—— ———Distitiate Production Residual F uets— 
Natural 
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Domestic Total Crude Used Direct Total Kerosine Distillate Total Production Imports Totals 
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Fig. 2—Motor Fuel—Seasonal Decline 


in Demand 
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volume of natural gasoline used direct as motor fuel 


Fig. 3—Gasoline Stocks—Rise 5,000,000 Bbis. in Month 


The motor fuel demand line ond the forecast demand line include, in addition to refinery gasoline and natural gasoline blended at refineries, a varying 
This volume averages around 70,000 b d 
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Fig. 4—Distillate Fuels—Demand at High Point for Year 
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Fig. 5—Distillate Stocks—Drop Just under 100,000,000 
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Fig. 7—Residual Stocks—At Low 
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Fig. 8 — Production of Natural Gasoline and Production Forcast 
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Fig. 9— Stocks of Natural Gasoline 


(Days supply figured in terms of current demand) 


Natural Gasoline Statistics 
bureau f Mines Data) 

———Production, b/d, ave. 

Propane Heavier 

& Butane 

1,000 
2 + 14,000 
—Total Production 


42 

—Principal Demand, b/d. ave.— 

Supplied LPG tor 

Blended at Direct as Fuel & 
Refineries Motor Fuel 


14.400 + 16.000 


Total Demand. _ 1000 Bots 


13.5% 4 
Stocks, End of Month, 1000 Bbis 
Gasoline 
Refineries Plants Total 
2.092 
4.548 6.17 


Fig. 10 — Principal Demand for Natural Gasoline 
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Easier than ever to operate 


Kept fully lubricated, automatically 


Maintenance time deeply cut 
Self-feeding, self-sealing 
Leakage avoided, automatically 


Ask for Bulletin V-211 describing Hypermatic Lubricant 
Nordstrom Valve Division 
ROCKWELL MANUFACTURING CO. 


400 WN. Lexington Avenue Pittsburgh 8, Penna 


Atlanta, Boston, Chicago, Columbus, Houston, Kamos City, Los Angeles 
New York, Pittsburgh, San Francisco, Seattle, Tuba 
Also leading supply houses 
Export Rockwell Manvfacturing Co., international Division, 770) Empire 
State Building, New York 1, N.Y 
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NEWS OF 


Manufacturers—Suppliers—Engineering Firms 


Serving the Petroleum Processing Industry 


Mechanical Foam Tests Succeed 


Fireman demonstrates deep blanket of 
foam laid down within 3 minutes dur- 
ing test at varnish plant tank car siding 


Depositing a 7-in. blanket of fire 
extinguishing foam over an area 25 
to 40 ft. wide and about 150 ft. long 
in three minutes, an automatic de! 
uge type sprinkler system redesigned 
for handling mechanical foam liquid 
was shown entirely satisfactory in r« 
cent tests in a Schenectady 
plant 

The installation 
tank car unloading 
joining tankage 
solvents, thinners 


varnish 


protec ts a long 
siding and ad- 
containing volatile 
and the like. Me- 
chanical foam, the famed wartime 
Navy “bean soup,’ differs radically 
from the familiar chemical 
foam in that it is a mass of me 
chanically formed air bubbles in 
place of chemically formed CO, bub 
bles. It is a stable, hydrolyzed pro- 
tein made from a soya bean base by 


more 


National Foam Systems, Inc and 
called “Aer-O-Foam liquid. When 
mixed 6 by volume with water, it 


forms a tough foam blanket capabk 
of flowing around obstacles 
to rounded 


clinging 
such as tank 
walls, and putting out fires involving 
gasoline, benzol, naphtha, and other 
flammable liquids 
The deluge equipment in the var 

nish plant built by Automat 

Sprinkler Corp. of America, com- 
prises three distributing 
the area under protection. Fach sys 
tem has 16 to 17 overhead foam dis 
charge heads. Pressure at these heads 


is about 75 psi 


surfaces 


systems for 


giving a total foam 


discharge of about 8800 gpm. per 


76 


system. In the tests, foam discharge 
at full efficiency was reached 20 sec- 
onds after the heat actuating devices 
set off the system. Total foam liquid 
actually used during the 3.3 minute 
run was 190 gals 


Ductile Cast Iron to be Produced 


A new ductile cast iron which, un- 
like ordinary cast iron, can be bent 
or twisted, is now being made avail- 
able by International Nickel Co., with 
the recent granting of patents cov- 
ering the results of years of research 
and development by the company. 

The new materia) is said to com- 
bine the advantages of 
cast iron, such as fluidity, castability 
and machinability, with many of the 
product advantages of steel. The es- 
sential feature is the introduction 
into and retention by the molten iron 
under treatment of a small amount 
of magnesium. This produces a new 
graphite structure which is in the 
form of spheroids, eliminating a sub- 
stantial pertion of the usual weak- 
ening flake graphit« Under stress 
the material behaves elastically like 
steel rather than cast iron, having 
proportionality of strain to stress up 
to high loads with a modulus of elas- 
ticity of about 25 million psi 


processing 


Ethyl Awards Scholarships 


The award of eight university 
scholarships to as many American 
educational institutions, and in the 
interest to the 

automotive, and chemical 


fields of petroleum 
industries 
Ethyl Corp 
aggregat value of 
1949-1950 awards con- 
a program begun by Ethyl in 


has been ennounced by 
Carrying an 
$12,000, the 

tinue 


1937 


Becker Up at Midwest Piping 


Phil R. Becker has been appointed 
sales manager of the welding fittings 
division of Midwest Piping & Supply 
Co., In with 
executive offices in St 


headquarters at the 
Louis. Mr 
Becker joined the company 10 years 
ago in the dept. He 
moved over to the welding fittings 
on in 1941, in engineering and 
production control 


engineering 


Shell Installs Flue Gas Snubber 


The Burgess-Manning C« 
tracted recently to supply a flue gas 
exhaust snubber on the 
the catalyst re 


has con- 


discharge of 
generator in the fluid 


catalytic cracking unit of the new 
Shell Oil Co. refinery addition at 
Montreal, Canada 

The unit is similar, it is stated, to 
the installation on the Fluid unit at 
the Lima refinery of Standard Oil 
Co. (Ohio). Other recent installations 
of the company’s noise and vibration 
equipment have been made at Ohio 
Oi Ce Robinson, Ill tock Island 
tefining Co., Zionsville, Ind Con- 
tinental Oil Co., Billings, Mont.; and 
Cosden Oil & Refining Co., Big 
Springs, Texas. Snubber installations 
are now under construction also on 
Fluid units at Globe Oil & Refining 
Co., Lemont, I1L.; and Wood River Oil 
& Refining Co., Hartford, Ill 


NALCO Starts Catalyst Manufacture 


With the for- 
mation of a new 
Catalyst Division, 
National Alumi- 
nate Corp. is now 
in production of 
a ground silica- 
alumina catalyst 
for fluid catalyt- 
ic cracking units 
Manufacturing 
facilities are at 
Nalco’'s Plant 2, 

Mr. Averill 1001 West Tist 

Street Chicago, 
purchased in 1946 from the Defense 
Plant Corp. While little catalyst has 
been produced since that time, re- 
search and development work has 
continued. With the completion of an 
addition and the installation of new 
equipment, production has been re- 
sumed 

Plans are underway for develop 
ment of a microspherical catalyst in 
addition to the ground type. Gage 
Averill, for the past several years 
with American Cyanamid Co. as su- 
pervisor of sales in the petroleum 
chemicals dept., has joined Nalco as 
sales manager of the Catalyst Divi- 
sion. 


New Branches, Distributors 


Industrial Models, of Wilmington, 
Del., has opened a new shop at 67 
Fulton St., New York City, to serve 
engineering and construction firms 
and staffs in that area, particularly 
those in the petroleum and chemical 
fields 


Graver Water Conditioning Co. 
Four new district sales engineering 


representatives have been appointed 
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A REPORT of | COSDEN’S 
4 (Big Spring, Texas) 


PROGRESS | | “Cot” Crocker 


Constructors 


ary 25, 1949. The unit was PRODUCTS COMPANY 


Charge capacity, 6,000 barrels daily 
of West Texas sour gas oils. 


completed October 28, in 


only 194 working days — 33 


less than the estimated com- 
pletion time. Treco Comtnuets 


are Completed on Time. 


x, 


in 


To obtain more data on advertised produc ts ave page RO) 
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WeldOlets Butt Welding Avol 
able os standard, with outlet 


With 


you provide the quickest, most economical, most 


both str 


WeldOlet branch pipe welding fittings 


satisfactory method of obtaining full pipe 


strength at branch connections. 


Note 


in the above illustration how the WeldOlet 


tapers to provide oa single bevel groove joint 


at the crotch section and blends into a V-butt 


joint 


at the ear portion 


WeldOlets need no additional reinforcement to 


establish and fully maintain original strength on 
ASTM A-106 Seamless Steel Grade A Pipe, as 
set forth in Code for Pressure Piping, American 
Standards Association, B31.1-1942, and Supp. 
No. 2, B31.1-b-1947. 


To meet special conditions, these fittings can be 


furnished in any forgeable metal including 


wrought iron, toncan iron, nickel, Monel, Everdur, 
stainless grades 304, 316, 347, etc 


For detailed engineering reference data, write 
for Catalog W-2. 


BONNEY FORGE & TOOL WORKS 


Forged Fittings Division, 368 Green Street, Allentown, Pa. 


FOR 


Authorized Canadian Factory Representotive : 


Sterling Steel Co., Lid., 20 Temperance Street 
Torente 1. Conede 


WELDOLETS 


WELDED BRANCH PIPE OUTLETS 


WeildOlets, Socket Welding 
AY at 


vandard 
with outlet sizes Ve 
both and reducing 
for “with hedule 4 
pipe. Also ow abie w hed 
6 and through 
4 et ize 


Fig. 1 t-awoy view of 


reducing size WeildOlet with 
welding outlet in ploce. The 
external rib and wide bases 


WeldOlets 


tch section, the point of 
@reotest stress 


{To obtam more data on advertised products see page 80) 


News of Suppliers 


Russell R. MacDonald Co. will cover 
the Richmond, Va., territory, with 
headquarters in Atlantic Life Bldg., 
Richmond 19. J. R. Fortune & Son 
will represent Graver at Detroit, 
Stapp Engrg. Co. at Denver, Colo., 
and Process Equipment Co. at Tulsa 
Okla 


Personnel Changes 


Fluor Corp.— George H. Dieter, 
with the firm since 1940 in engineer- 
ing and sales capacities, has been 
named general sales manager, with 
headquarters in the home office at 
Los Angeles. R. E. Nagel has been 
appointed assistant sales manager in 
charge of the Chicago office. Mr 
Nagel has been in the petroleum in- 
dustry since 1921, when he joined 
Universal Oil Products Co. He was 
with UOP until 1945, when he came 
with Fluor 


American Cyanamid Co—-Dr. Wil- 
bur H. Miller, previously at the Stam 
ford, Coan., research laboratories of 
the company, has been sent to Wash- 
ington, D. C., as technical represen- 
tative and assistant manager of that 
office 


The Foxboro Co.—Joseph M. Tem- 
ple has been appointed manager of 
the Baton Rouge office at 115 N 
19th St., succeeding John B. Dead 
rick, now manager at Tulsa. Mr 
Temple, in addition to four years in 
the Air Force, has been ascociated 
previously with J. B jeaird Co. of 
Shreveport, and Petroleum Engrg 
Inc., at Houston 


W. C. Hardesty Co.-New officers 
elected in December at New York 
home offices were A. F. Kitchel 
president; W. J. O'Connell, and E 
Jobbins, vice presidents; F. R. Cantz 
laar ecretary and treasurer Mr 
Hardesty is no longer connected wit} 
the company either as a director or 
as an officer 


Oliver United Filters Inc.—c. W 
Crumb, formerly Chicago office man- 
ager, has been namd sales analyst 
with headquarters in New York 
Glen G. Reed, who for some time has 
worked out of the Chicago office, 
will take over as manager of sales in 
that territory 


Selas Corp. of America—Stuart A. 
Whitehurst has been named Pacific 
Coast reprercentative With head- 
quarters at 11168 Santa Monica Blvd., 
Los Angeles, he will represent the 
firm throughout the Pacific Coast 
area 


National Supply Co.—Edwin A. 
Booth has been appointed general 
manager of sales of the Spang- 
Chalfant Division He has been a 
member of the National Supply or- 
ganization since 1929 
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trom ight 
end reducme tor se Schedule 
40 pipe up to 12" ovtiet. Outier 
weigh pipe wall) Alo ove 
able tor chedule vervice + 
through tlet and extra strong . x be 
through 24° outlet size (for use 
with pipe hoving wo he 
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nto Speci 
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| 
ThredOlets Available 
stand 4 with tliet 
both straight and 
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Fig Note blending of ec 
portion of welding fitting 
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Fig. 3061 


Class 300-pour 


Swing Check Vaive with f 


and bolted 
permit fu 


flow through the valve body 


PETROLEUM 


Straight way 


PROCESSING 


{ Cast Steet 


ends 


cap. Disc has ample tft to 


bstructe 


January 


The Wm. Powell Co., Cincinnati 22, Ohio not va 


1950 


This may sound like a broad statement, but we can prove 
it. Because of the completeness of the Powell Line, we 
are always able to supply the right valves to meet the 
requirements of every industrial flow control service 


You specify the conditions under which the valve must 
operate. Usually your Powell distributor will know which 
is the right Powell Valve to meet them. If the conditions 
present a problem he can always consult Powell Engineers, 
or if you prefer, write to us direct 


At all events be you install the right valves — it's 
easy to do with the Powell Line.* Failure to do so will 
mean faulty performance instead of the long, trouble-free 
operation you can expect from the right Powell Valves 


sure 


Gy 


Fig. 1708 
Valve with secre 


net, renewa 


*The Complete Powell Line includes Globe, Angle, 

Gate, Check, Relief and Flush Bottom Tank Valves in 

Bronze, Iron, Stee! and a wide range of Corrosion- 

Resisting metals and alloys. 

tror 

Gate Valve 
Has 


stern bolted 


Fig. 1793. -Large 125-pound 
Body Bronze 


Viacde in sizes 


Ask your nearest Distributor —or write direct opt 


tapered solid wedge 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


[To obtain more data on advertised products see page 80! 
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ADVERTISERS’ INDEX 


(Each advertiser listed below has been assigned a code letter for the reader’s us« 
in securing additional information about an advertised product or service. This 
code letter appears in parenthesis to the left of the advertiser's name. ) 


PUMPS 


CHEM DEVELOPMENT 


i Cabot 4 


(E) BARRETT MFG. 
Brennar 
(Ff) BONNEY FORGE 


Seberhagen, In 


EMICAI CON 
Wichel Cather 


ICAGO BRIDGE 
T. Gray 


Ru ‘ 


CHIKSAN CO 
Roy F. Irvin 


COOPER. BE 


This index is published as a convenience to the reader. Every care is taken to make it ac- 


curate but PETROLEUM PROCESSING assumes no responsibility for errors or omissions 


(The italic lines below name of the advertiser identify company's advertising agency) 
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TERATURE 


Reviewed by WILLIAM C. UHL, Equipment Editor 


1—Automatic Drum Filler 


3—Hydrogen Sulfide Mask 


can be 
Manufa 


52-gal 


in the photograph 
andard Load King 
Mfg. C 
2—Grease Gelling Agent 


Mallinckrodt Aluminun 


5—Ten Ton Day Oxygen Plant 


wey-Dre Engrs 
For More Information t 


Use one of the attached 

¢ reply cards to request ad- 

ditional information or lit- 

erature on any items reviewed 
What's New! Just he 

the numbers corresponding to 

the numbers on the items 4—Recorder Plots Two Variables 

you're interested in, fill in the 

rest of the card, and drop it in 

the mail. No postage required 
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When you need piping equipment 
source or surrty What you need is CRANE 


RESPONSIBILITY 
STANDARD OF QUALITY Check the broad Crane line next time you need piping equip- 
ment. You'll find it offers the world’s most complete selection 
of valves, fittings, pipe and accessories . . . in brass, iron, steel 
and corrosion-resistant alloy materials. One order brings 
better delivery ... through local well-stocked Crane Branches 
and Wholesalers having direct access to large factory stocks. 
All the piping equipment shown on This Vapor Recovery Unit, 
for example, can be supplied by Crane—the One Source of 
Supply complete enough to simplify every piping procedure, 
from design to erection to maintenance. One Responsibility 
for materials helps to avoid delays on the job... results in 
better installations. High Quality in every item from Crane 
is your assurance of dependable performance all down the 
line—down every line. 


CRANE Co., 836 S. Michigan Ave., Chicago §, IIL. 
Branches and W holesalersServing All Industrial Areas 


FOR PETROLEUM PROCESSING 
—Crane recommends No, 33N 
300-Pound Cast Steel Wedge 
Gate Valves. One of a complete 
line of steel valves trimmed to 
, handle oil and oil vapor at tem- 
peratures up to 1000 deg. I 
Crane steel gates, globes, an- 
\ / gles, and checks are available 
\ in pressure classes from 150 to 
1500 pounds. Ulanged, screwed, 
or welding ends. See your neu 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE PLUMBING 


AND HEATING 


FOR EVERY PIPING SYSTEM 
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6—Drum Up-Ending Tool 


upending 
i designed 
clinchin 


gz teature for 


manufacturer states 
no moving parts 
shaped 
the point of 
of leverage The leverage 
at the end of the tool 
the top expanded 
while the lifting saddle 
the drum 
the 
weight 


strap-iron 


lifting 
laps over 
rolling hoop 
fits tightly to 
head at points 
thus supporting the 
As lev is applied 
the saddles to 


arum 


two unde! 
lifting 
pres 
spread an? 


rm 
erage 
sure 


forces 


grip the surfaces to prevent 


slipping or rolling. D. S. Campbell 


7—Grease Viscometer 
The 
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Inte 
has 


Rotational Vis 
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all operat 
The 


controls 


rchemical 


by 


been 
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ains 
lials within 
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lar product apparatus 


produces 
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FOR THE PETROLEUM 
INDUSTRY 


We are fully staffed to design, 
build, and equip complete re- 
can be fineries and chemical process- 
safety in « ing plants. 
Weatherhead 


using 


with 
Under one contract and one 


responsibility, we deliver each 
. ready for 


f valves an espe 


rubber valve 
h “Hycar.” The 
ved for 
to 150 


i nitrile - 
job complete. 


operation. 


Goodri« 
been appre 


ders of up Ibs We also furnish engineering re- 


ports and surveys. Current cost 
@ data available at all offices, 


approve 


safety relief valve greater 
ASME 
the nitrile 


not stick to metal 


vanta 
that 
There 


stab 


tanks 


pressure 


whi 


THE FERGUSON BUILDING © CLEVELAND, OHIO 


OFFICES 


IN NEW YORK, HOUSTON, 


current AGO, CINCINNATI AND LOS ANGELES 


after attaining surface 
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What's New! 
= and a statior | 
= 
~ 
barrels and of 0.1°C. Overall dimensior 
vith a special am: Bam. 5 in. deep; 3 ft. 10 in. wide temperature of 500° F re 
tive safety 5 ft. 3 in. high. Precision Scientifu 12 x 12 and 12 x 24 ; WM 
tool has Co new dey wi aintain temper , 
ts of V ature within <« e | ts over the 4a 
ted at rang 140 850° F The elements 
are of the flat vp which revent 
8—Propane Safety Valve ty] 
id” spot he lower portior 10US 
ne ontrols separated from the 
‘4 wrean cast aluminum top plate by insuli 
vauwe tion, and louvres help carry any heat . 
Sear I 
away from the table top. The heater : 
s furnished for either 115 or 230 
: t operation. Fisher Scientific Co , 
j Co : 
a 
‘ 
| > 
sign : 
fron fi 
ttings can be Fer uson 
over long periods of tim Co. | 
B. F. Goodrich Chemical Cs INDUSTRIAL ENGINEERS 
AND BUILDERS 
| 
‘ 
9—Laboratory Hot Plate 
Stepless heat control is said to b 
a feature of the Ten Hot Plate 
which consumes 
the he 
iv 


set 
answers 
quickly . . . 


if you desire more complete in- 
formation on any of the prod- 
ucts, materials or services ad- 
vertised in Petroleum Processing 
or described in its “What's 
New"’ section, we can help you 
get it quickly and easily. 


All the advertisements and 
“What's New” items appearing 
in this issue have been assigned 
key numbers. The advertise- 
ment key numbers appear in the 
Advertiser Index; each “What's 
New” item corries a code num- 
ber in its headline. 


To secure additional informa- 
tion about either an advertised 
product or a ‘What's New” item, 
merely circle its key number on 
the READER INFORMATION SER- 
VICE card you will find in this 
issue. Then, fill in your name 
and other pertinent mailing dota 
requested. 


Mail the card today. No postage 
is required. 


Petroleum Processing’s Reader 
Service Department will follow- 
through promptly to get imme 
diate action for you. 


New! 


10—Construction Work Pump t can be furnished to withstand 600 
psig. working pressure in all sizes 
Maximum operating temperatures 
limited by properties of commercially- 
available packings. Fischer & Porter 
Co 


12—High Vacuum Gage 


A new “McLeod” type high vacuum 


gage has been made available with a 


working range of 0.05 to 50 mm. Cali- 


iin mm he lowest scale divi 


; 0.01 mn 10 microns). The 


wide range of the instrument is said 


‘ ap between present 


low 


range vacuum gages and dial type 
The 


overall dimen 


gage 


sions of 7 x 11% x 4 in. It is 


and furnished 


of mercury 


bra it cast r niet ar ut 
t tt per tting ane ta 
ation The instrument availab! 
ipacitics a 15 to 16,000 
indard i ft. hr co 200 to 
76,000 SCFH, H.; 65 to 25,000 SCFH 
actural gas: 65 to 16600 pre 13—Rust Inhibitor 
pane 5 to 14.000 SCFH, butane 
and other parable rate Although A rust inhibitor for light oil prod 
i pri aril for low pressure ucts In statu torage and pipe lines 
iS being made availabl and will bs 
sold under the trade-name Santo- 
lene ( \ hydrocarbon-soluble 


water insoluble, non-metallic, organi 


ateria t S intended for use n 


lithe ga s said to be about O.l4c 42 


gal. bt The product is sufficiently 


ptianal effective at this dosage when tested 
a rding to 1 lified ASTM D-665 


i7T against listilled water Cor 


entrations up t 0.01° may be 


gainst sea water. Dosages 


ip to O01 apparent!v have no ef- 


JOE Meter 


nuary, 1950 
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F. J. Stokes Mac ne Co f 
11—Gas Flow Meter 
Easy readability is a feature of — 
th Floguice iniable-area ga wie ‘STOKES 
A eter wh ‘ wide-angle 4 
+ STOK : 
in be a from within a 180° 
j 
' 
} such products as gasoline, fuel oil 
and kerosir Treating cost at 4 
panel nounting losay« f 0.002 O75 gal. 1000 
adaptor bbls. with a displaced fuel credit of 
necessary 4 
for ker eine and > frre 
f ga k ne and N 2 fuel 
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bd 
| ASTM glass dish gum on gasolins 
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What's New! 


14—Proportioning Pump Control paratus 1d a separate 7-in. furnace of the conditions of the flue gases 
for use in miscellaneous train asse! when either I or alr 
blies. The apparatus is designed espe ently excessiy t CAUSt 
éa cially for use where a large volume of fficient bustior t reat ‘ 
lementary analyses for carbon, hy smoke sans rhe instrument tt 


irogen, and nitrogen in rare orgaf chude 
It heats 


700°C n al sides of the flue or breeching and a 


seven minutes and coo!s nsor l 


from 750 C. to room temperature in panel board. Recording equipment is 
about ten minutes A tw speed auto- available for use with the indicator 
atic drive id programming controls The device operates on 115 volt A.C 


provide four different three-phase pro Photo witch, In 


grams, or two- or single-phase 


grams, as selected. In the com 


apparatus, the long furnace measu 


seven in and the moving furn ra Trade Literature 


» in., with a travel length of sever 
19—Liquid Phase Separation 
in. at four or 2 mm. min. trav 
rates. A combustion tube up to 14 Selas Continuous Liquid Separation 


Bulletin 730 jescribes the use of a 


as mm. OD can be accommodated. Maxi 
aos mum static time interval is 15 mir new membrane levice for complete 
separation of phases with no mov 
power consumption of n . 


600 watts. Onperati 


20—Rapid Spectrophotometer 


The Beckman Model Sprct 
‘ photometer, Bulletin 210A: covers a 
nical Laboratori« 
21—Kaskade Bubble Trays 
Koch Kaskade Fractionating Tra 
Bulletin £25 r-page folder pre 


22—Delayed Coking 
The Kelloggran 


1949, is devoted entirely o a 


line of 150 Ib. Hancock bronze 
with 


500-brinell stainless steel 


liscs, and a diaphragn 


ion, are claimed to be 25 


stronger than usual bronze 


a similar type, according 


turer. They are avail 
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igh 2-ir ir 


globe and angle types, screwed ends 23--B 
—Back Pressure Surge St 
Manning, Maxwell & Moore, Inc e ge Study 


2 Back Pre ure Surge Effccts on 
4 Safetyu-Relief Valve i mimeographed 
progress report explaining the fei 
18—Smoke Density Indicator report” 
tures of the Far lesign for over 
The Photoswitch Excess Smoke In coming surge effects, which occasion- F 


Z2A10C 
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a responsive to any measurable var nace at $85. E. H. Sargent & Co i; 
} of America 
able —flow, pH, t perature change 
17—High Strenath Bronze Valve 4 
> 
{ 
ay 
train f five naphtha ractionators 
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ANOTHER REASON WHY 


Badger 


1S FIRST 


Because the flexing member is made from a single tube, Badger Expansion 


Joints may be installed without packings. In refineries and other petroleum 


processing plants this feature alone means valuable savings in man hours 


assures long service without attention 


And that's only one reason why the petroleum industry depends 


on Badger Corrugated Expansion Joints for performance at lowest cost 


Here are others 


@ Fabricated from stainless steel or alloys 
high temperatures and corrosion encountered in oil refineries and 


other petroleum processing plants 


@Controlled Heat Treating 


for long lite. 


@ Flexible joints easily com 


adjacent fittings and equipment 


assures corrosion-resisting qualities 


ress and expand reducing thrust on 


e Compact require no more space than regular flanged fittings 


@Special forming methods 
stresses 
Directed flexing rings 


corrugations 


These features are important in any pipe line job — you can get 


no danger of structure-weakening 


. to equalize stresses befween and within 


them a// only by specifying Badger Expansion Joints 


Write today for Bulletin 100 (self-equalizing type) 
or Bulletin 200 (non-equalizing type). 


HEATED 


EXCLUSIVE 
all-curve corrugations 
equalize stresses 


Although free to traverse 
oxially, Badger Expansion 
Joints are constructed so that 
the Directed Flexing Equalizing 
Rings assure an even distribu- 
tion of stresses whether caused 
by ftempercture, pr or 
movement. . . there's no 
excessive strain ot any point. 


B qa d 2 | e r MANUFACTURING COMPANY 


260 BENT ST. 


[To 


CAMBRIDGE 41, MASS. 


joints withstand the 


What's New! 


lection systems can be reduced 


substantially 


in size with the proper- 


ly designed lief valve, it is pointed 


out Farris Engrg. Corp 


24—Water Treatment 
Graver Two Stade Deacratng 
Heaters, a new bulletin outlining the 


principles of deaeration lescribing 


lesig on, and applications of 
verti rizontal types of two 
stage ng heaters, including 


flow sheets of this type of apparatus 
in conjunction with other feedwater 
equipment in various pressure serv- 


ices. Graver Water Conditioning Co 


25—Petroleum Processing Index 

PETROLEUM PROCESSING Index for 
1949 includes subject and author 
index for all feature articles and re 
ular departments for the 12 issues 
of this magazine published during 
1949; available now. National Petro 
leum Publishing Co 


26—Pressure Vessel Accessories 
Lenape Catalog 9-49 a 64-page 
booklet giving complete engineering 
lata and specification details on pres 
ire vessel accessories including 
manways, nozzles 
studding outlets, sad- 
and other press-formed 
th dimensions, pressure 


nies, construction details 


recommendations. Len 


Pressing and Forging 


27—Expansion Joints 
Engmeered Bellows Type Expan- 


Joints, Catalog 50; a 20-page 


handbook giving dimensional details 

a line « sion joints rang- 
ing fr in. nominal pipe 
size r of thermal ex- 


inches per 100 ft 
Magnilastic Div 


28—Precoat Filter Units 


Oliver Precoat Filter, Bulletin No 


217; deseribes and discusses applica- 


tions for continuous rotary vacuun 
filters of the precoat type, designed 
to clarify solutions difficult or in 
possible to filter by any other means 
and where the cake usually is dis 


irded. Oliver United Filters, Inc 


29—Vertical Centrifugal Pumps 
Labour Type G Pumps Zulletin 
53 presents construction details 
irawings, and general description of 
entrifugal self-priming 
pumps which use no packing or me- 
hanical seal; includes operating in- 
formation and a table of friction of 
water in pi The Labour Co., In 


»btain more data on advertised products see page 80 
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| expansion joints 
\ 
| 
iE 
| 
and servico 
Sage 
COLD 
86 


What's New! 


30—Petroleum Test Equipment 
TAG Oil Testing Instruments for 
et Products Catal 


699H; 12 pages 


roleum 


vering col 


ther: 


viscosimeters 


cloud and pour test 


and flash 


liabue Cory 


31—Quick-operating Valves 
Everlasting Valves for 
Services, Bulletin E-160 


General 


construction of quick-operé 


valves and their lication to blow- 


water col 


Everlasting 


32—Corrosives Handling 
Durco Chemical 


Process Industries, General Catalog 


Equ pment for 


M; condensed data on heaters, ex- 
changers, steam jets, fittings, pumps 
vessels, nozzles 


tower sections 


condensers, tanks 
valves, in Duriron 
Durimet, Durichlor, and Chlorimet al- 
loys; arranged alphabetically for easy 
reference, with complete production 
range indicated, capacities and sizes 
available alloys, and the like The 


Duriron Co., Ink 


33—Feedwater Treatment 


Cochrane Deaerators, Publication 


3005; the latest revision tt 


f lis 35- 
page bulletin catalogs deacrating 
equipment and covers the latest in 
formation on this method of treating 
boiler feedwater; including an article 
on the “Role of Alkalinity in Preven. 
ting Corrosion Cochrane Corp 


34—Gas Analyzers 
Gow-Mae “Ever-Tite” Thermal Con- 
ductivity Units, Bulletin OF -S49: with 


agrams, cutaway views lescribes 


For Your Convenience 
3usiness reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What's New! You'll find 
then facing page 8&1 Just 


ing to the numbers on the items 
you're interested in, fill in the 


bottom of the card, and drop it 
in the mail No postage re 


e 
quired 


PETROLEUM 


PROCESSING 


January, 1950 


May we assist you, sir? 


If you’re on a merry-go-round about 
handling air or gas, R-C dual-ability 


can help you. 


That's been our exclusive job for almost a century. We've 
de veloped the most extensive line of blowers, exhausters 
and gas pumps in the industry, with capacities from 5 efm 


to 100.000 efm. 


Were the only builders offering that dual choice of both 
Centrifugal and Rotary Positive equipment. Thus, without 
bias. we can suggest units that meet most closely the re- 


quirements of the work to be done. 


For new installations or replacements, look to us for 


your needs, Alert engineering teams 


construction to insure long-time, satisfactory performance 


of RA equipment, 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


501 Texas Avenue. Connersville. 


Outdoor refinery in- 
stallation of Type Ol 
Centrifugal Blower. Ca- 
pacity 11,750 cfm 


To obtam more data on advertised product ee 


R-C Cycloidal Rotary Pump for handling 
gos of vapor together with liquids, in 
petroleum processing plant 


up with modern 


8u, 


° 

4, 


] 
point testers, etc. C. J. Tag- ¢ At 
VA ae 
( 
= f ’ an 
J off service, fire protection, ~ 
Valve Co 
| 
: 
# 
: 
‘ operation of electrical measurement 4 ” 
of gas; includes specifications for new f 
it = ° ai 
s « 
ONE OF THE DRESSER INDUSTRIES 


EDITORIAL VIEWPOINTS... 


Opinions and Comments on Current Topics—— 


ere the negligemn f publi Tieials is at fauit 


Canada's New Fields Essential 


most extreme instance of the latter cause is in 
To Our Own National Security Los a here its Board of Supervisors z trying 
to place 1 blame for the smog conditions there en- 


on the petroleum refineries operating in the Los 


‘anada, as has been proposed, would hamper les Basin, even going to the length of threatening 


 genaagpes an arbitrary limit on imports of crude oil 
from ¢ 


our natior eff the supplies of petr m to shut down the oil mpani« plants in the event 
necessary to nat as well as handicap the of another smog \ n 
economic development of the petroleum industry her The refineries in the Los Angeles area, through their 
The strates alue of the new oil supplies under the Western Oil & Gas Assn, for years have carried on a 
prairie land in Alberta and other Canadian provinces program to elimi e all possible sources of noxious 
is yreat as to make their discovery at this time al smoke and fumes from their plants, which to date has 
most an act of Providence on behalf of the two na- cost the companies participating ver $10,000,000. Th 
tions It is only necessar the dif- work of the oil and gas industry group is far ahead 
f\ ties experienced in the m sub of what any other industry or any public authorities 
marine attack on tanker shit t Coast in Los Angeles have done to remedy the smog trouble 
and even t some extent the West Coast, to apprecié Reese H. Taylor president of Union Oil Ce of Cah 
the significance of the new large Canadian oi! reserves fornia, and head of the Western Oil & Gas Assn., ver’ 
Their geographical location is important from a defense properly has fought back at the charges which attempt 
standpoint, and the oil taken from them is accessible by to blame the petroleum refineries alone for the smog 
land transportation to many refineries in this country conditions. Among other 


that the Canadian oil fields be the population in Los Angeles County has increased 


Jen meal as quickly as is possible in line with sound 17 in the past 16 years, with a proportional increas« 


thod to the point that their supplies of crude would in the mo 


ce and fumes thus caused, and the total num- 


be availat n th ent of a national emergency ber of industrial plants has increased 75 while daily 

ning tl North \ rican mtinent f fre t refinery throughput has grown only 35 in that period 

Pipeline facilities to move crude from the new Canadian The situation in Los Angeles emphasizes the extent 

flelds are ilready under way, and such facilities to the to which industrial waste lisposal has become a mat 

t are ntemplated An est ated $100,000,000 was ter of public relations in tl mmunity Assuming 

t i449, much of it by American ol companies, ir volunt ly the leadership in the move to alleviate the 

the « fleld f Alberta Province alone The imposition air pollution that is a contributing factor in smog, the oil 

f a restrictive mit on crude imported into this country companies still find themsely confronted with the ef 
from Canada would ay turther development fort to make them the scapegoats in the issue 


min eacet e progress of our wn petroleum indus Taking a lesson fror the experier n Los Angeles 


t il ‘ be best t ! over the years by the or oil companies everywhere along vith their waste dis 


Canadian oil fields he posal programs, where a community air or water ] 


act tl fie ire a moderate distance outside our own lution problen loes exist, sl is t t that every 
boundat jane not t ve their natural geographic ad effort is made to give the put an understanding of 

inta 1 i ines f supply to some refining areas the nature of the pollution, the auses for it, and the 
nthe US rm st ilus to agricultural and industrial steps the oil compa s are taking to overcome it 


| | nt in Canada which will eventually result fron 
the discovery of these large oil reserves likewise will Adieu Ambrosia Elatoir! 
large fraternity whose members suffer from the 


malady of late summer and autumn which carries 


+) peacct vel nt. t " tat s beyond th the inoffensive name hav fever ay grasp a grain of 
f natural ' P tion should be nposed o7 comfort from a recent report of the New York Stat 
th new il fields in Canada Department of Public Healtt It I rns the use of 
sprays of petroleum and other oils to control weed growth 

along the highways 


ee STRY in tl ountry is spending between $200 Horticulture of Cornell University, se ral oil and chemi 


000.000 and $400,000,000 annually for the elimination cal mpanies have been exper enting with this means 
f air and water pollution caused by wastes from its for Keeping the roadsides fr fr heavy weed growtl 


but still covered w th plea ng reer ‘ etation 


the 


lustry 


Scam 


goat for conditions for which t is not responsible omp 


January, 1950 


\ I 
f 
plant a ! g to figur given out by the Industria ee 
H ne Foundation of America, Yet criticism of firms The work is reported successful, at least to the de 
for alleged jilures in this regard is greater today than gree t will be nducted n even a larger scale this 
it any pr is t Such ent stems partly fror coming summer It is t be hoped that the scope of 
th at that the growth u ze and number of plants the new tests will include ragweed (A. elatoir to whos 
or area has created conta natior problems where pollen the nasal me branes are a ally ensitive 
- they i not exist when industrial activity Was not suc) Sufferers from the seasonal aff tion w await with 
a factor in U ‘ inity It also comes from the baited, even thoug? ghtly asthmat breath for word 
alacrity of publ MYicials to make india > jaw of success that would pr a new role for the oil 
anies as benefactors of mankind 
ss PETROLEUM PROCESSING, 


ALKYLATION—— 
ANHYDROUS HYDROFLUORIC ACID 


Grades or Strengths: 99.0% HF 


« 


Packing: Stee! Cy de Tonk Cor 


SULFURIC ACID 


Grades or $ 


one grade only 


POLYMERIZATION or ALKYLATION 
FLUOSULFONIC ACID —HO SOF \HSOF 
rade r Strength M tent 98% Fivosulfonic Acid 

BORON TRIFLUORIDE 


Jer 


xn. 47.88% 0 BF ching: 5, 20 and $5 Gal. Drums 


y plex 
r Bulk titie write Baker & Acams Products. General 

Div A i Chemical & Dye Corporation, 40 Rector 
St., New York 6, N. Y 


SULFONATION 
SULFURIC ACID 


SULFAN Sto! 


r 


OLEUM 
Grades or Strengtt free § 03.38% H.S$O,) 
H SO 
H SO 


Packing Steel C 1 ( Tank urges, Tank Trucks 


ISOMERIZATION———— 
MURIATIC ACID 


king 


DETERGENTS & BUILDERS 
SODIUM METASILICATE 
Grodes er Strengths: Gr Powdered, 90% thru 

40 mest 
Packing Multiwoll Paper Bags, Fibre Drums 


DISODIUM PHOSPHATE 


Anhyde 


SODIUM SULFATE, Anhydrous 

Grades or Strengths: Stondard, approximately 99.5% Na SO, 

Packing: Multiwall Paper Bogs 

TRISODIUM PHOSPHATE 

Grades or Strengths: Coarse, thru 10 on 20 mesh; Medium, thru 20 
mesh on 100 mesh; Stondard, thru 20 mesh 
15.25% thru 100 mesh; Fines, thru 40 mesh, 50% 
thru 100 mesh 

Packing: Multiwall Paper Bags, Fibre Drums 

TETRASODIUM PYROPHOSPHATE 

Grades or Strengths: Anhydrous, Powdered, 100% thru 20 mesh, 90% 
min. thru 100 mesh 

Packing: Multiwall Poper Bags, Fibre Drums 


ACIDIZING 
MURIATIC ACID (Hydrochloric) 
HYDROFLUORIC ACID 


MUD CONDITIONING 
SODIUM SILICATE 


Grades or C Wo salescent Grades in a wide range 
of viscosities ranging from 38° to 60° Baume 

Packing: Stee! Drums, Tank Cars, Tank Trucks 

DISODIUM PHOSPHATE 

TRISODIUM PHOSPHATE 

TETRASODIUM PYROPHOSPHATE (TSPP) 


OTHER CHEMICALS _ 
Aluminum Sulfate, Standard & Iron Free 
Aqua Ammonia 
Sodium Fluoride 
Nitric Acid 
Potassium Nitrite 
Other Heavy Chemicals 


CATALYSTS and SPECIAL CHEMICALS- 
Companies requiring catalysts, addition agents, inhibi- 
tors, or other special chemicals ° tailor-made" for their 
individual processes are invited to consult with General 
Chemical on their requirements. The same progressive 
research, technological ‘know how,’ and practical 
experience that has found the answer to so many 
petroleum chemical problems during General's long 
service to the Industry may help provide the solution to 
yours, too 


BAKER & ADAMSON 


GENERAL CHEMICAL 


DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


RECTOR STREET, YORK 6, 


I 


in Canada’ The Nichols Chemical Company, Limited + Montreal + Terento + Vancouver 


> 
4 
& 
| 
7 
66° Boume—93.19% H-SO, 
» } H SO 
I ystal-—66 Baume 
p Packing. Tonk Barge Stee Tank Cors, Stee! Tank Trucks, Stee 
“| Drums, also Carboys 
y = 
u 
Sulfuric Anhydride 
Gr Str 99% 5 min 
Packing. 55 G Drums 
| 
j 
F eng Jord 8”, 2 ind 22° Baume 
re PocMMMubber-lined Tank Cors, Rubber-lined Tonk Trucks, also 
Corboys 
i 
j 
ld 
Packing Multiwall Poper Bags, Fibre Drums a 
In W ral 4 | Milwaukee, W 


4 


